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PREFACE. 


Tue following work is intended to give a comprehensive 
and systematic view of the facts and opinions which consti- 
tute the science of modern Surgery. ‘The progress of Me- 
dicine in recent times has greatly simplified the doctrines 
of pathology and practice, by establishing general principles, 
to which the phenomena of particular diseased conditions, 
and the different methods pursued in their treatment, may 
be referred. I have endeavoured to collect these princi- 
ples, and arrange them so as to facilitate their study and re- 
collection. The edition now offered to the public has been 
carefully revised and corrected in every point where the im- 
provements of others or my own reflection and experience 
suggested alteration. I feel grateful for the kind reception 
which the work has hitherto met with, and trust that it 
will now be found more deserving of approbation. 


In regard to the illustrations, I have to express my obli- 
gations to my friend and pupil, Mr James Moore, who has 
kindly supplied the drawings ; and to Mr Leith of this city, 
for the aid he has afforded by his recently introduced _pro- 
cess of engraving on stone, which seems well suited to the 
subjects of the plates. The woodcuts are by Mr Bastin 
of London. | 


EDINBURGH, 
lst February 1842. 
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PRINCIPLES OF SURGERY. 


CHAPTER I. 
INFLAMMATION, 


INTRODUCTION. 


W iru the exception of the cuticle and its appendages, the nails 
and hairs, which are destitute of vessels and incapable of perform- 
ing any vital action, all the solid part of the human body is com- 
posed of vascular tissues, which consist of blood-vessels and nerves 
interwoven together through a basis of cellular substance. These 
tissues are everywhere permeated. by the blood, which supplies them 
with nourishment for their growth and renovation. Some of them, 
as those of which the bones and ligaments are formed, seem to per- 
form no living action, but that of duly appropriating the nutritious 
matter thus afforded, so as to preserve their structure in a healthy 
or perfect state, and this is named their Nutritive Action. Other 
tissues, as the muscular and glandular, in addition to the power of 
nutrition, possess various remarkable vital properties, which are 
named their Functions. 

Both the nutritive and functional actions of the tissues are sub- 
ject to disorder. When the former are perverted, alteration of the 
structure necessarily results, as is seen in the growth of tumours or 
the formation of ulcers; but the latter may be disturbed without 
any obvious change of this kind, as when the digestion of food or 
the secretion of urine is imperfectly performed, without any percep- 
tible difference in the stomach or kidney. Derangement of func- 
tion, however, is no doubt most frequently connected. with alteration 
of structure, and is very apt to lead to it. Disordered action, whe- 
ther of function or nutrition, constitutes Disease, to remedy which 


is the object of Medicine. 
A 


oy) PRINCIPLES OF SURGERY. 


As the field of medicine is thus very extensive, it has been divided 
into Physic and Surgery,—the former department comprehending 
internal complaints, while the latter includes those which are si- 
tuated externally, or require for their treatment the use of external 
means. The art of Surgery consists in the performance of the va- 
rious manual duties required in the employment of these means ; 
and the science of surgery directs their choice and application. 

In the diseases which constitute the surgical department of me-_ 
dicine,—if we except those depending on the introduction of foreign 
substances, the retention of secretions, and the presence of concre- 
tions in the cavities and canals of the body,—there 1s always alte- 
ration of structure, which may be owing either to morbid nutrition, 
or to external violence. In both cases, reparation is to be effected, 
and all that the surgeon can do, is to remove obstacles out of the 
way of their salutary operation. When he speaks of healing a 
wound, for instance, he means nothing more than placing the. part 
concerned in the most favourable circumstances for undergoing this 
reparatory process. It is therefore necessary, in entering upon the 
study of Surgery, to become acquainted with the various actions of 
these vessels, whether tending to the injury or reparation of struc- 
ture. And as it very generally happens, that there is interposed, 
between the natural actions and those alterative of the structure, a 
diseased condition, which has been named Inflammation, this must 
be considered in the first place. 


Symptoms of Inflammation. 

By Inflammation is understood that condition of a part in which . 
it is red, swelled, hot, and painful, along with more or less fever, or 
constitutional disturbance. But there is still another circumstance 
of this morbid state, which, though it has not been so much noticed, 
is really the most important of the whole; that is, perversion of the 
vital action-in the part affected, which is truly essential, and never- 
failing,—while the other symptoms are extremely variable in their 
degree, and not even constant in their existence. 

Redness.—This symptom is owing to distension of the vessels 
which convey blood; to blood being admitted into those which 
usually appear to receive only the colourless part of it, whether tbis 
be owing to the red globules not entering at all, or only so few at 
a time as to conceal their colour, since it is only when existing in 
considerable assemblages that they appear red; and also to bloody 
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effusion into the interstices of the structure concerned. Inflamma- 
tion of the conjunctiva affords one of the best examples of these 
changes. 

The redness varies considerably in shade. It is generally bright 
and florid, like that of arterial blood, but it often has a yellow hue, 
and still more frequently is dark, or almost purple. The yellow 
tinge is most frequently observed along with derangement of the 
biliary secretion, as in erysipelas; but the dark colour depends on 
different circumstances, the discrimination of which is of great im- 
portance in practice. It was formerly thought a certain indication 
of putrid tendency, or proneness to die from weakness, and an 
unquestionable indication for administering wine, bark, and cordials. 
It is now observed to depend frequently on obstruction of the re- 
spiratory function, preventing the blood from undergoing its pro- 
per change. It is seen also when the venous s circulation of an in- 
flamed part is impeded. 

Swelling—This symptom depends ners on the enlargement of 
the vessels, but chiefly on effusion of the serous or albuminous parts 
of the blood, or the blood itself, into the cellular texture. It con- 

‘sequently varies with the vascularity and laxity of the tissue con- 

cerned. Thus inflammation of the conjunctiva is attended with 
great swelling, while that of the cornea is accompanied by hardly 
any. 

Hleat.—This is a very characteristic symptom of inflammation, | 
and, together with the redness, has no doubt led to the choice of a 
title fore expressing it, since in all languages the term used for this 
purpose denotes burning. Like the last mentioned symptom, the 
sensation of heat varies with the part affected. It is most remark- 
able in the skin, and in some parts of the mucous membrane, as the 
urethra. 

It was formerly believed that the patient’s feeling of heat de- 
pended always on a real and proportionate elevation of tempera- 
ture; but the application of a thermometer at once proves this opi- 
nion to be incorrect. John Hunter investigated the subject, and 
came to the following conclusions: 1. That the heat of an inflamed 
part is not commensurate with the patient’s feelings. 2. That it does 
not exceed the standard or central heat of the individual. 3. That 
the greatest increase of temperature takes place in those parts which 
are farthest from the centre, and naturally coldest.* Thus inflam- 
mation of the scrotum, induced by laying open the tunica vaginalis, 


* Hunter on Inflammation, p. 296, 4to. 


4 PRINCIPLES OF SURGERY. 


raises the thermometer from 92°to 98°. But if the disease elevates the 
general heat of the individual, the temperature of the inflamed part 
rises to the same degree, as. in erysipelas, where the heat of the in- 
flamed skin is frequently 104°. : 

Pain.—This is one of the most constant symptoms of inflamma- 
tion. It is generally proportioned to the violence of the disorder 
and the sensibility of the part affected: but there are many excep- 
tions to the latter part of this rule; and some tissues, as those of 
the osseous and fibrous kinds, which are not all sensible in their 
healthy state, occasion the most acute suffermg when inflamed. 
The sensibility of every part in the body is increased by inflamma- 
tion; and if this has ever been denied, it must have been from 
confounding insensibility to those stimuli, which require, for making 
an impression, that the organ to which they are applied should per- 
form a_functional action ae their reception, with insensibility to 
chemical and mechanical stimuli, which always excite more sensa- 
tion when applied to an inflamed part, than to one in a healthy 
state. Thus during inflammation the eye may be unfit for vision, 
and the nose for smelling, while the impressions of light or odours 
produce a painful effect. The pain of mflammation varies in kind 
as well as in degree; being sometimes hot and burning, as in the 
skin and mucous membranes, at other times sharp and cutting, as 
in the serous membranes, or dull and aching, as in the bones. 

It is impossible, in the present state of our knowledge, to account 
for these varieties in the pain, or even for the existence of pain at 
all. It is usually ascribed to the swelling that accompanies inflam- 
mation causing pressure on the extremities of the nerves, whence 
it is said the most compact tissues occasion the severest pain; but 
this explanation is not satisfactory, as many which possess the soft- 
est and most yielding structure excite excruciating pam when they 
are inflamed, of which the mucous membranes afford a remarkable 
example. 

The pain is not always felt at the part affected, but often at a — 
distance from it, as at the point of the penis when the bladder is in- 
flamed, in the right shoulder during inflammation of the liver, or in 
distant parts of the limb, when the danas are the seat of disease.’ We 
are sometimes able to account partly for this by the nervous com- 
munications, but more frequently it is quite inexplicable, though 
highly deserving of attention in a practical point of view. 

Derangement of Functional Action.—This symptom of inflam- 
mation cannot, of course, attend the inflammation of every tissue, 
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and must be confined to those which possess some vital property: 
in addition to that of mere ‘nitrition. It is sometimes, however,,. 
the only symptom present, or at least the only one that can be re-. 
cognized ; as when the organ affected is contained in an internal 
cavity. When the function of the organ is to receive the impression. 
ofsome external stimulus, as that of the eye or the nose, itis performed 
either imperfectly, or not at all; and hence, as already observed, 
some have been led into the error of supposing, that the common. 
sensibility of parts is occasionally diminished during inflammation. 

Derangement of Nutritive Action.—In addition to the serous and 
bloody effusions into the cellular texture, which always take place 
to more or less extent, the most frequent indication of a change in 
the action of the nutritive apparatus is softening of the tissue con- 
eerned. In some cases, this alteration is so remarkable, that it has 
been thought necessary to designate it by a peculiar expression, 
viz. ramollissement. This effect of inflammation is, on many occa- 
sions, of great importance, but at present deserves attention chiefly 
as affording evidence that the nutritive process is not performed 
in its usual manner. Another fact which leads to the same con- 
clusion is the rapidity with which putrefaction proceeds after death, 
in parts where inflammation has previously existed. It may be said 
that the more than usual proportion of fluids congested by the dis- 
eased action may account for this speedy decomposition, without 
supposing that the constituent particles are altered by it in their 
relation to each other. But, in such a view of the matter, we ought 
to observe the same putrefactive tendency equally strong in parts 
where blood has been simply effused into their texture, which is not 
the case. | neds 

Constitutional Disturbance.—The disturbance of the system, or 
Fever, as it is called, which accompanies inflammation, consists of 
an alteration in the performance of all the functions of the body. 
The phenomena, which are in consequence exhibited, vary very 
much, according to peculiarities of the patient’s constitution, and 
the part which is inflamed. Generally, the pulse is hard and 
frequent, beating from 80 to 120, and in children much faster, — 
the respiration 1s hurried,—the face is flushed,—the eyes are suf- 
fused,—the tongue is white and loaded,—there is no appetite,— 
inordinate thirst, —headach,—constipation,—scanty urme,—dry- 
ness of the skin,—confusion of ideas or delirium,—and prostration 
of strength in the voluntary muscles. This state of general dis- 
turbance, which is named Inflammatory or Symptomatic Fever, does 
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not always accompany inflammation, and is usually proportioned to 
the violence of the local symptoms. Its type or character also va- 
ries, as already mentioned, according to the part or patient affect- 
ed. The pulse may be small, feeble, and irregular or intermit- 
tent,—the tongue brown, smooth, and glazed,—the countenance 
dark-coloured, contracted and anxious. These varieties in the 
symptoms of fever demand great attention, as indications of the seat 
and degree of the local disorder, and as guides for directing the | 
remedial measures. The state of the blood, also, in this condition, 
requires particular consideration. 

When blood is taken from one labouring under inflammatory 
fever, instead of coagulating as usual into a Tenggoros red tre- 
mulous mass, it throws up to the surface a clear transparent fluid, 
which coagulates into an opaque buff-coloured, tough, membran- 
ous-looking crust, which is named the buffy coat. It is usually 
about a quarter of an inch thick, and presents a concave surface, 
owing apparently to preserving its original extent, while the 
subjacent part of the clot contracts during the separation of the 
serum. Whatever hastens the coagulation of the blood tends to 
prevent the formation of the buffy coat. Thus weakness of the in- 
dividual,—smallness in the quantity of blood abstracted,—exposure 
of it to an extensive surface of dead matter,—and its being abstracted 
in a small stream or by drops, all oppose the appearance in ques- 
tion. ‘The formation of the buffy coat has therefore been suppos- 
ed to depend merely upon slowness of coagulation, allowing the 
red particles to descend, and leave the fibrinous portion pure ; but 
there is certainly something more than this concerned in the pro- 
cess, since the tough yellow crust under consideration differs ma- 
terially in appearance from the fibrinous mass which is obtained by 
washing away the colouring matter of healthy coagulated blood, 
and when the disposition to its production is strong, it takes place 
notwithstanding the most rapid coagulation; while blood drawn 
from an animal in health may be retained for a long time fluid, 
without showing any trace of it. The buffy coat, though very ge- 
nerally, is not invariably, observed during inflammatory fever ; and 
it also appears occasionally, though no inflammation exists. Preg- 
nancy, and violent agitation, whether of body or mind, are’ apt to 
cause its formation. It is difficult to conceive how the constituent 
proportion of fibrin can be actually increased, as has been suppos- 


ed; but there seems little reason to doubt that there is a preterna- 
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tural tendency to its separation from the blood, both while it circu- 
lates in the vessels, and after it is withdrawn from the body. 


Nature of Inflammation. 


The heat, redness, and swelling which attend inflammation, na- 


— 


turally suggest the idea that the blood of the part is mcreased in | 


quantity and moving force. Before the circulation of the blood was 
discovered, and it was supposed that this fluid moved from the liver, 
then regarded as the source of its formation, to all parts of the body, 
inflammation was referred to a preternatural flow, or determination 
of its stream in some particular direction. After the discovery of 


Harvey, that the blood incessantly performs a double circulatory 


movement, the heart being regarded as the great or rather sole 
cause of its motion, it was readily concluded, that inflammation 
must be owing to some obstruction, which checked the progress of 
the blood forwards, while the wis a tergo, viz. the contraction of the 
heart, continued in operation. ‘This obstruction, it was thought, 
might proceed from one or more of the following sources; morbid 
lentor of the blood—error loci of the globules—and spasm of the 
extreme vessels. The two first of these were the doctrines of 
Boerhaave, the last that of Hoffman, but better known in this coun- 
try as advocated by Cullen. The morbid Ientor or thick state of 
the blood was inferred to exist from the apparent redundance of 


fibrin, as shown by the buffy coat; and it was thought that the — 


small vessels, bemg unable to transmit their contents, thus render- 
ed more viscid than usual, might occasion the obstruction in ques- 
tion. The same effect seemed likely to result from an error loci, 
or entrance of the globules into vessels not fitted for their recep- 
tion. This opimion rested on the belief that the structure of the 
globules was very complicated, each red one consisting of six se- 
rous, and each serous of six lymphatic globules, for the conveyance 
of which, vessels of three different sorts and sizes were provided as 
channels of communication between the arteries and veins. In this 
view of the case it seemed probable that a globule getting into a 
wrong vessel might obstruct all those behind it. The third doctrine 
of obstruction referred it to mordinate contraction of the orifices 
which the capillary vessels were supposed to possess. 

It will be shown below that mere obstruction is not sufficient to 
account for the symptoms of inflammation, but the hypothetical 
causes which have been mentioned are inadequate to produce even 
this effect. The blood, so far from being more thick and viscid 
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during inflammation, is now ascertained to coagulate more slowly, 
and to allow the red globules to subside more readily than usual. 
The free communication which exists between neighbouring ves- 
sels, through means of the anastomoses of their branches, would sure- 
ly prevent any inconvenience from being caused by error loci, grant- 
ing the possibility of such an occurrence; and the doctrine of spasm 
is objectionable, to say nothing of other grounds, on the very se- 
rious one, that the alleged mouths of the vessels are found not to 
exist. 

A. different explanation of inflammation was given by Vacca.* 
He thought that the first step in the process was debility of the ca- 
pillary vessels, which allowed them to be distended by the current 
of blood passing through them. The blood thus accumulated 
would cause heat, swelling, redness, and pain, and the action of the 
heart consequently becoming affected, the blood would be driven 
with more force into the arteries, which again would contract with 
violence proportioned to the extent of their dilatation. 

Vacca rested this doctrine chiefly on its satisfactorily explaining 
the phenomena of inflammation, and also agreeing with circumstan- 
ces frequently observed in the cause and cure of this morbid state. 
But his followers have called into their assistance, and indeed. con- 
sidered as their strongest argument, the appearances which are ob- 
served in the capillary vessels of inflamed parts when they are sur- 
veyed through a microscope. Their statement is, that, as inflam- 
mation commences and proceeds, the globules move more and more 
slowly, and at last cease to do so at all, while the vessels become 
greatly enlarged and distended. 

These observations, though regarded by many as conclusive in 
favour of the doctrine of debility, seem, upon a more careful con- 
sideration, rather opposed to it ; for relaxation of the vessels ought 
to favour the transmission of their contents, and the retardation that 
might be expected from their increased capacity ought to be ex- 
tremely inconsiderable. But it has always been remarked, that 
the globules begin to move slowly before the vessels dilate,t and 
that the dilatation increases in proportion to the slowness of their 
motion. It may be further observed, that if the blood of an inflam- 
ed part were stagnant, the colour of it ought to be dark like that 
of venous blood, while, on the contrary, we know that, unless in 
particular circumstances, when the difference can be accounted for, 


* Vacca de Inflammationis Natura, &c. 1765. 
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it is always bright and florid; and also, that if the enlargement of 
vessels necessarily implies debility, blushing, the turgescence of 
glands, and the erection of the penis must then be considered the 
effects or indications of debility. 

John Hunter, in defining inflammation, said it was simply an in- 
creased action of the er ;* wisely observing that dilatation 
was as much an evidence of power as contraction. This defini- 
tion, however, is plainly open to objection, for the symptoms, which 
have been mentioned above, clearly show that the natural actions 
during inflammation are not merely increased but altered. And 
here it may be noticed, that a great mistake has been committed 
in constructing theories of inflammation, by limiting them to the 
explanation of the least important though certainly the most ob- 
vious symptoms, viz. the redness and swelling, while the heat, pain, 
and disturbance of the vital action, whether nutritive or functional, 
have been treated with neglect. 

As the secretory and various other important actions, which suf- 
fer derangement during inflammation, depend in their healthy state 
upon the nervous energy, or power of life, and as all our efforts 
have proved insufficient to approach the truth more nearly in their 
explanation than by referring them to this source, we must be satis- 
fied with doing the same in regard to their derangements; and 
being thus obliged to admit, as the essence of inflammation, dis- 
turbance in the nervous energy of the part, we may employ this also 
to account for the changes observed in the circulation, which have 
never been satisfactorily explaimed otherwise. 

The various local determinations or flows of blood so constant- 
ly occurring in blushing, secretion, the turgescence of the erectile 
tissue, the growth of tumours, the formation of the fetus, &c. 
plainly prove that the motion of the. blood is not entirely owing to, 
or under the control of, the heart. When physiologists began to 
recover from the first dazzling effect of Harvey’s brilliant discovery, 
they saw the necessity of takmg into account some other motive 
power: besides that of the heart, and much dispute has since exist- 
ed as to the respective shares of it which ought to be assigned to 
the arteries, and their capillary terminations. It would be easy 
to show that any supposed conditions of these vessels as to en- 
largement or contraction, however energetic or alternated, are in- 
adequate to account for the phenomena in question, and that we 
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must, therefore, infer the operation of some other power in them 
than that of muscular contractility. But this is unnecessary, as 
there are some vessels in the system which beyond all dispute pos- 
sess such a power. The vessels of the foetus, and those which 
absorb the chyle, can perform their office only by exerting an at- 
tractive force on the fluids exterior to them, similar to what must 
be exercised by the roots of vegetables. And if we ‘admit the 
operation of such a power in some parts of the vascular system, 
we may not unreasonably suppose it to exist wherever similar ef- 
fects are produced. The absorbing property, which is now ac- 
knowledged to belong to the veins, can hardly be explained in any 
other way :—and then we have only to go a single step farther to 
grant it to the venous capillaries, which communicate with those of 
the arteries. 
- Vacea seems to have perceived the necessity of attributing an 
attractive power to the capillary vessels, if we may judge from the 
following passage of his work above quoted: “ Ergo vis sanguinis, 
quae canales sanguineos distrahere, et distendere nititur, contra 
eadem oscula, quoque agit, ipsaque aperire tentat. Verum oscula 
ila in salubri corporis statu vigore eidem impetui proportionali 
semper resistunt, et idcirco tam angusta conservantur, ut ipsa in- 
gredi minime possit nisi conveniens secernendus liquor non ex me- 
chanica impellanti vi, sed ex attractionis virtute.”* ‘To which he 
adds the following note,—‘ Attractionis leges inter terrestrium 
corporum materias nondum detectz sunt; attractionis vero exis- 
tentia evidentissime est demonstrata.” Vacca had the more merit 
for forming and thus confidently expressing this opinion, as the 
curious discovery of Reuss of Moscow, which has been so much 
extended by M. Dutrochet, that galvanism, a power resembling 
the nervous energy in many other respects, exercises a locomo- 
tive effect on fluids, was not made till long after the time he wrote.t 
_ If we allow that the motion of the blood through the capillaries 
is influenced by the vital power of the vessels, the explanation of all 
the symptoms of inflammation becomes equally easy and obvious. 
It has already been found necessary to suppose that there is a dis- 
turbance of the nervous energy, in order to account for the various 
alterations of vital action; and the same power, which is thus dis- 


* Op tif. p20: 

+ Reuss de Electricitatis voltane potestate hydragoga—Moscow Transactions, 
Vol. ii. p. 807.—De viribus sanguinem moventibus, ib. p. 327—Dutrochet sur l’a- 
gent immediat du mouvement vital, 1826. 
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turbed, being regarded as controlling the capillary circulation, a 
corresponding derangement of it ought to be expected. 

Inflammation may therefore be defined to be,—a perverted ac- 
tion of the capillary system, generally attended with heat, pain, red- 
ness, and swelling. 

Inflammation termimates in various ways. Sometimes all the 
symptoms disappear, and the part resumes its natural condition, 
when it is said to terminate in Resolution. At other times it ends 
by destroying the life of the part; and is then said to terminate in 
Mortification. It also terminates in various actions, producing al- 
teration of the structure, or the separation of matters from the blood, 
differmg in quantity or quality from those naturally secreted by it. 
Of these the most remarkable are the following :—The formation 
of a peculiar fluid named Pus, which is called Suppuration,—the 
Effusion of serum, or lymph, 7. e. the fibrin, in a state resembling 
the buffy coat,—the removal of solid or fluid parts of the body, 
which is named Absorption,—and the production of some solid 
structure, differing in quantity or quality from that naturally exist- 
ing, which may be designated Diseased Nutrition. 

Inflammation has been variously divided and named, according 
to its termination,—the predominant local, and constitutional symp- 
toms,—the degree of its violence,—and the part affected. Most of 
these distinctions, so far from symplifying the subject, have tend- 
ed greatly to obscure and perplex it. Instead of causing inflam- 
mation to be regarded as a morbid action, always of the same nature, 
and merely modified in its symptoms and termination, according 
to the part and constitution affected, they have made it appear a 
group of dissimilar processes, arranged under one title, but widely 
and essentially different from each other. 

Inflammation of particular organs and tissues is expressed in 
modern nomenclature by adding the termination zs to the ana- 
tomical title of the part affected, as Iritis, Gastritis; Phlebitis. For 
some parts the old and peculiar appellations are still retained,— 
as Erysipelas for inflammation of the skin, Ophthalmia for that of 
the eye. 

The severity of the symptoms also requires to be distinguished ; 
for which purpose the terms Acute and Chronic are employed to 
denote the two extremes of violence, while the intermediate degrees 
are indicated by qualifying epithets. Acute mflammation frequent- 
ly passes into the chronic; but the latter often exists independent- 
ly and originally. When the inflammation is acute, it terminates 
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one way or another in a few days at farthest, and sometimes eveti 
in a few hours; but when chronic, it may exist for weeks or months 
with little change. With acute inflammation there is almost al- 
ways symptomatic fever ; with chronic hardly any. 


Causes of Inflammation. 

The causes of inflammation, or circumstances which give rise 
to this morbid state, are very numerous and various. ‘They may 
be divided into those which act directly on the part affected, and 
those which do so through the medium of the system. 

The direct causes of inflammation, or local irritants, as they are 
usually called, comprehend all the natural stimuli of action when 
excessive in degree or continuance; various animal, vegetable, and 
mineral matters, such as cantharides, croton oil, and tartrate of an- 
timony, which are named irritants from their effects, and every 
sort of violence, whether chemical or mechanical, which alters the 
structure of the body. 

The effect of these causes varies with the naieanaling or tendency 
to excited action of the part or patient. Parts are generally irri- 
table in proportion to their vascularity and sensibility. ‘Thus the 
iris is more readily excited to inflammation than the cornea. But 
there are many exceptions to this rule ; and particular tissues are most 
under the influence of particular irritations. The urimary bladder, 
for instance, is irritated by distension; and the joints by forcible 
extension of their ligaments. Parts occasionally become more ir- 
ritable than usual. The circumstance of having been previously — 
irritated sometimes renders them so. Weakness or diminished 
power of action, also, as from interruption of either the nerves or 
blood-vessels, or any other cause, contrary to what one might ex~ 
pect, produces the same effect. Habit, or the continued exposure 
to an irritation, lessens its effect. 

The differences observed in constitutional irritability are very 

striking and important. Sometimes they seem to depend on origi- 
nal or congenital peculiarities of the system; but very frequently 
proceed from the injurious effect of deviations from propriety in 
diet or exercise. They are also often connected with mental irrita- 
tion, which has a powerful influence over the irritability of the 
body. In these different states of the system, the same local irrita- 
tion produces the most opposite effects; and while one individual 
may have his limb lacerated and the bone shattered without suffer.. 
ing so much inflammation as to occasion symptomatic fever, another 
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dies from the intense action excited by the prick of a pm. The 
common expressions of a good and bad constitution are nearly equi- 
valent to the possession of little or much tendency to suffer irrita- 
tion from causes of disturbance; and the difference in this respect, 
as has been already observed, may either depend upon congenital 
peculiarity, or be acquired through circumstances connected with 
the mode of life. 

A most important fact in relation to the effect of irritation is, that 
it always proves inconsiderable when another which had been pre- - 
viously in existence, and exciting disturbance, is removed by its 
means. The success of operations frequently depends on this prin- 
ciple, as when amputation is performed on account of a diseased 
joint, which has kept up excitement for a considerable time without 
too greatly reducing the patient’s strength. 

The indirect causes of irritation, or those which act through the 
medium of the system, constitute a difficult, but very interesting 
and highly necessary subject of study. One of the most remark- 
able differences between animals and vegetables is the mutual de- 

pendence of the component parts of the former. Though each 
_ part is induced to act by particular stimuli, and produces peculiar 
effects, the whole are so connected together that one can hardly be 
affected without causing more or less disturbance of others. Some- 
times the-whole system suffers, and then fever results; at other 
times the consequent disorder is confined to a part merely. This 
fellow-suffering, whether partial or general, is usually expressed by 
the term Sympathy. Various explanations have been offered to 
account for it, of which the following are most deserving of notice: 
1. The anastomosis of Blood-vessels, as that of the epigastric and 
mammary arteries, to which has been attributed the fellow-suffer-: 
ing of the uterus and mamma; 2, Continuity of Texture, as that of 
the conjunctiva, and lining membrane of the nose, to which the 
sneezing caused by exposing the eyes to a bright light has been 
referred; 3. Nervous Communication, as that between the phrenic 
and cervical nerves, which has been supposed to account for pain 
being felt in the shoulder when the liver is inflamed; 4. The Me- 
dium of Sensation, as when stimulants applied to the nose cause 
sneezing, though they do not induce this effect.during insensibility ; 
5. Participation in the same function, as when the breasts become 
painful in the early months of pregnancy. None of these explana- 
tions admit of general application in accounting for sympathy ; and 
many cases of it are not explicable by any of them. But though 
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the cause of sympathy is at present, and probably ever will be, be- 
yond the reach of human understanding, the facts which are gene- 
rally observed in regard to its manifestations are fair subjects of in- 
quiry, and of the utmost importance in practice. Of these, the six 
following, or what may be called the laws of sympathetic action, 
deserve especial attention. 

1. Disturbance of action in one part, occasions disturbance in 
others. 

In a healthy state of the system, all the organs perform certain 
actions with a certain degree of vigour, and whenever any one of 
them has its activity either excited or diminished, more or less 
change ensues in the action of others, which may thus become dis- 
ordered in whole or in part. The effect of excited action in caus- 
_ ing sympathetic derangement is well known, as in the common 
case of fever attending inflammation; but the consequences of di- 
minished action are more apt to be overlooked, though not less fre- 
quent, or less productive of serious disease. The most extensive 
and frequent derangement which occurs in this way proceeds from 
interruption of the mucous secretion of the intestinal canal. All 
attentive practitioners have remarked, that, when the bowels become 
costive, various diseases are apt to break out in distant parts of the 
body. This has been attributed to irritation caused by reten- 

tion of the feces, and to the effect of an inflamed state of the lining 
membrane of the bowels, * but itmay be more correctly referred to 
interruption of the usual secretion.t Next in order as a source of 
derangement, from diminution of usual action, ought to be reckon- 
ed the skin.. The effects of checked perspiration, or mere chilling 
of the skin, in occasioning general fever and local inflammation, are 
constantly presented to our attention. 

Whenever an accustomed secretion or action of any waa) 1s suUp- 
pressed, though there may not ensue indications of actual distur- 
bance, there is always a strong disposition to it; and therefore all 
operations, even of the most trivial kind, ought to be abstained from 
in such circumstances, as the direct irritation proceeding from them, 
together with the indirect inducement to derangement already pre- 
sent, might probably occasion violent local and general disorder. 

2. A diseased action may, from long continuance, become as it 
were adopted by the system, so as to occasion disturbance by its 
_ suppression. 

* Dr Hamilton on Purgative Medicines. 
+ Abernethy on the Constitutional Origin of Local Diseases. 
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The fact is well known to the vulgar, who have in consequence 
the greatest dread of interfering with local complaints of long-stand- 
ing, especially such of them as are attended with discharges. This 
prejudice is no doubt generally carried too far; but it should be 
carefully recollected, that excited and disordered action of a part, 
which has from habit ceased to irritate the system, cannot be sud- 
denly removed without the risk of causing general derangement. 
Thus, when disease of a bone has occasioned the discharge of mat- 
ter for a number of years, amputation, especially in adults, is found 
to be almost certainly fatal. 

3. All parts of the body do not sympathize with equal readiness, 
—hbut seem to be influenced by continuity of texture, contiguity of - 
situation, and participation in the same function. As examples, 
may be mentioned the: connection which is very frequently observ- 
ed between affections of the mucous membrane at different parts of 
the body—the suppuration of the cheek which is apt to be caused 
_ by the irritation of a decayed tooth—and the fellow-suffering which 
is displayed by the breast and uterus in the derangements of each 
other. 

4, Excited action of one part may take the place of that in an- 
other, the system seeming inadequate to the support of both. 

This translation of disease from one part to another is named 
Metastasis, and constitutes a most important principle of practice, 
as being the foundation of what is called counter-irritation, or the 
excitement of artificial disease for the relief of others more incon- 
venient or dangerous, as in the common case of a blister being ap- 
plied to the chest to relieve disturbance of the lungs. 

5. Pain, hemorrhage, inflammation, increased nutrition, and ex- 
cited secretion, take the place of each other, so that they may be 
regarded as equivalents of action. Thus, in the disease named tic 
douloureux, an intensely painful affection, which usually proceeds 
from derangement of the mucous secretions, the most effectual re- 
lief is obtamed by causing copious discharges from the bowels 
through the operation of powerful purgatives. The monthly dis- 
charges of blood from females ceases when the nutrition of the fw- 
tus in utero commences—or when a large tumour is formed in any 
part of the body ; it also does not appear while the secretion of milk 
continues; and when, independently of these conditions, it ceases to 
appear, local inflammation, as that of the eye, is apt to occur. The 
local abstraction of blood and the establishment of suppurating sur- 
faces are every day practised for the counteraction of inflammation. 
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It is unnecessary to mention more examples of such counterbalan- 
cng effects; but it must be observed, that the exchange is more 
ready between some of these morbid states than others, which must 
be attended to in the use of counter-irritation. 

6. General disturbance or fever, however induced, is apt to ter- 
minate in some local affection, a part being, as it were, sacrificed 
for the whole. 

Most people have what may be called thei weak part, which 
gives way on such occasions, and in many acts like a safety-valve, 
by protecting organs of more importance, as when sore throat, her- 
petic eruptions of the ears, or erysipelas is apt to result from con- 
stitutional disturbance. This proneness to particular local diseases 
may be either congenital or the result of habit. In the former case 
it leads to what is called hereditary disease, of which gout may be 
mentioned as an example. 


Treatment of Inflammation. 


The great object in treating inflammation is to make it termi- 
nate in Resolution,—that is, to subside and disappear without leav- 
ing any change in the structure or actions of the part. The most 
obvious step in the first instance with this view is removal of the 
cause which excited the disease, should it still continue in opera- 
tion. When the cause is direct, this can sometimes be accomplish- 
ed speedily and perfectly, as when a foreign body occasions disturb- 
ance by its presence. But when it is of an indirect kind, such as the 
suppression of some natural secretion or discharge, from the mu- 
cous membrane or uterus for instance, the process for removing it is 
generally tedious and difficult, requiring the careful administration 
of medicine and strict attention to regimen. When the cause can- 
not be remedied at once, or when the inflammation continues after 
its cause has ceased to operate, which is generally the case, the mor- 
bid action requires the use of means for its suppression. 

The symptoms of inflammation naturally suggest the abstraction 
of blood,—and this has accordingly always been regarded as its 
great antidote, though perhaps less often really required. than 
is generally believed. Blood may be withdrawn locally, from the 
inflamed part or its neighbourhood, and generally, from the larger 
veins or smaller arteries. The veins are almost always preferred 
for this purpose, from being more superficial than the arteries, 
whence they are more easily opened, and from being more easily 
closed. ‘Those at the bend of the arm, the external jugular, and 
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more rarely the vems of the hand and foot, are chosen for vene- 
section. 

Venesection.—The patient should be placed in a reclining pos- 
ture, unless the peculiar circumstances of his case should render 
some other more convenient; a bandage is then to be put twice 
round the arm, about an inch above where it is proposed to open 
the vessel, and tied with sufficient force to obstruct the veins with- 
out impeding the current of the artery. The surgeon now chooses 
the largest vein, which is generally the median basilic—puts the 
limb into such a position as may be preserved while the blood is 
flowing, and presses the thumb of one hand upon the vessel im- 
mediately below where he proposes to puncture it, in order to pre- 
vent it from rolling, and the blood from escaping until he is ready 
to receive it; then holding the lancet with the other hand, he in- 
troduces it into the vein at an angle of 45, mm respect both to the 
surface of the skin and longitudinal direction of the vessel. When 
the blood appears, he ceases to push the instrument deeper, but 
carries it a little farther forward, in order to enlarge the opening 
of the vein; and lastly, elevates the point, so as to make the ex- 
ternal wound of sufficient size, which varies from a quarter to three- 
eighths of an inch, according to the thickness of the subcutaneous 
fat. ‘The pressure of the thumb is then removed, and the blood 
is allowed to flow as long as seems proper. The surgeon, when a 
sufficient quantity has been abstracted, slackens the bandage,— 
places his thumb upon the orifice,—cleanses the arm from blood, 
—lays a small compress of folded lint on the wound,—and applies 
with moderate firmness a single turn of a bandage in the figure of 8. 

It frequently happens, from the operator making too small a 
wound, or the opening of the vein ceasing to correspond with that 
of the skin, that the blood enters the cellular substance, and con- 
stitutes a tumour, which is named Thrombus. It produces no in- 
convenience, farther than arresting the flow of blood; and if from 
this, or any other cause, the quantity desired cannot be obtained, 
it is better to open another vein, than to run the risk of exciting 
inflammation in the one already wounded, by introducing probes, 
or using any other contrivances for assisting the blood to escape. 
When the patient is fat, or the vessel small, the surgeon not being 
able to see the veins, must feel for them; and then the one already 
mentioned, the median basilic, is generally recognized most. easily, 
both from its large size and regular situation, on the inner side of 


the tendinous attachment of the biceps to the fascia of the fore- 
B 
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arm. The humeral artery lies under the vein at this pomt, but 
runs no danger of beg wounded, unless the lancet is used with 
undue force. The only artery that can be mjured m a natural dis- 
tribution of the vessels is the humeral; but the arteries of the fore- 
arm frequently take a superficial course, which makes them assume 
the appearance of veins; whence it is always proper to ascertain, 
before introducing the lancet, that the vessel is really a vein by its 
want of pulsation. The cutaneous nerves are so small and inti- 
mately connected with the veims, that they cannot be avoided by 
any precaution; and there is reason to believe, from the acute 
pain occasionally complained of, that they are not unfrequently di- 
vided; but bad consequences seldom if ever result, either from this 
source or the alleged pricking of tendons, which was formerly much 
dreaded.* When any local inconvenience results from the opera- 
tion, it is now thought to depend upon inflammation of the skin, 
cellular substance, or vein, owing to peculiar irritability of the pa- 
tient’s constitution, or the manner in which the surgeon has inflict- 
ed or dressed the wound. These accidents will be best avoid- 
ed by performing the operation as has been described above; and 
when they do occur, ought to be treated according to the princi- 
ples which will be explained hereafter, in connection with the tex- 
tures hable to injury. 

The external jugular may be rendered sufficiently tense for being 
opened, by pressing on it with the thumb a little above the clavicle. 
The lancet may then be introduced in the same way as has been 
recommended ; and if the incision be made in the direction of the 
sterno-mastoid muscle, it will not only ensure the division of the 
superjacent fibres of the platysma myvides, but also have the proper 
degree of obliquity in respect to the coats of the vein. The edge 
of the cup, which is to receive the blood, being held tightly below 
the aperture will determine the blood to flow through it, and when 
a sufficient quantity has been obtained, its further escape will be 
easily prevented by applying a small compress of lint, which should 
be retained by two crossing slips of adhesive plaster, rather than b 
a bandage encircling the neck, as this might reinduce the bleeding. 

The vena saphena may be readily opened where it passes over the 
inner ankle; and in order to promote the flow of blood it is usual 
to place the foot in warm water, the discoloration of which is held 
to mdicate the quantity of blood abstracted ; but as this measure is 


* Benjamin Bell’s System of Surgery, Vol. iii. p. 184, 7th ed. 
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apt to mislead, it is better merely to suspend the limb in the steam, 
and place a vessel below it to receive the blood. 

Some timorous patients will not allow themselves to be bled ex- 
cept from the superficial veins on the back of the hand, and the ope- 
ration may be performed there very easily, though not very effi- 
ciently. 

Arteriotomy.—The only artery now ever opened intentionally for 
the abstraction of blood is the temporal. Either its anterior or mid- 
dle branch may be selected, but the former is the most convenient ; 
and the best part of its course for the purpose is just where it be- 
gins to be covered by the hairs of the head, a few of which ought 
to be shaved off previous to the operation. The artery is sometimes 
so large and superficial that it may be opened in the same way as a 
vein; but, in general, this method would not sticceed, as the small 
size and depth of the vessel render it extremely difficult to avoid 
either cutting its coats entirely across or pricking them slightly, in 
both of which cases the blood does not flow freely. Many plans have 
been proposed to obviate this difficulty, but the simplest and surest 
is to place the point of the fore and middle fingers over the artery 
so as to ascertain and mark its course—then to make an oblique in- 
cision about half an inch long with a lancet through the integu- 
ments over the vessel where it lies between the fingers—and lastly, 
to introduce the instrument gently again and again until the blood 
springs out. The operation may also be rendered more certain by 
using a small cupping-glass having an oval aperture fitted to the 
shape of the temporal region ; even if the artery should have been 
completely divided, this means will induce the blood to flow from it. 
Lo stop the hemorrhage a firm compress of lint should be placed 
on the wound, and then a bandage a yard or two long, and an inch 
broad, rolled up at each of its extremities, being applied first to the 
opposite side of the head, should be brought round and crossed over 
the artery, after which its ends are to be carried back again in the 
opposite direction, and this repeated until sufficient pressure is ef- 
fected. | | 

Effects of Bleeding.—The first effect noticed is a diminution in 
the force and rapidity of the circulation, which is manifested by the 
pulse becoming slower and softer. By-and-by the motion of the 
heart is so much weakened that it no longer propels the blood with 
sufficient force to support the functions of the brain. - The indivi- 
dual becomes pale—he complains of weakness and nausea, which 
sometimes proceeds to vomiting, but more frequently, the functions 
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of the brain becoming more and more completely suspended, he 
loses all power of sensation and voluntary motion—he is no longer 
able to stand or sit—there are frequently slight tremors of the 
muscles, and in some rare cases violent convulsive contractions of 
them—he makes some deep inspirations and expirations—looks 
wildly about him, and falls into a state closely resembling death, 
which is named Syncope. Syncope occurs most readily when the 
patient is in an erect posture, and a very large quantity of blood 
may be withdrawn without inducing it if he lies horizontally. The 
most effectual method of recovering one from this state is conse- 
quently to lay him down with his head on the same level as his body. 
The quantity of blood which must be abstracted to induce syncope 
in ordinary circumstances is extremely variable. Sometimes several 
pounds may be withdrawn before its symptoms appear, and at other 
times a few ounces are sufficient for the purpose ; the patient’s men- 
tal alarm has a considerable share in producing the effect, but in 
general sixteen or twenty ounces are required. 

When the patient is very weak, or very largely depleted, the syn- 
cope either passes directly into death, or is succeeded’ by an inter- 
mediate state, named Sinking. In this condition the pulse is small, 
feeble, and intermittent; the countenance is deadly pale, and be- 
dewed with clammy moisture: the extremities are cold, and the pa- 
tient has a distressing sensation of weakness. He lies in a dozing 
state; and when roused from it, takes some time to recollect his 
situation, often at first expressing himself incoherently. His breath- 
ing is uneasy, being performed with dilatation of the nostrils, and is 
frequently attended with slight crepitation, or mucous rattle in the 
chest. This state, after continuing for hours, or it may be even for 
days, terminates in recovery or in death ; the latter being usually 
preceded by hiccup and vomiting. 

When the quantity of blood abstracted is not too great, in pro- 
portion to the strength of the patient, there is a recovery or reac- 
tion of the system. After an ordinary syncope, the symptoms go 
off in the inverse order of their approach ; and when the patient has 
completely regained his faculties, it is generally observed that the 
actions which were suspended are performed with a slight degree of 
excitement. This is most observable with regard to the pulse, which 
is rather more sharp and frequent for some time afterwards than it 
was before, provided the patient did not labour under any febrile 
disturbance. 


This excess of reaction is observed to be proportioned in degree 
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to the strength of the patient and the quantity of blood withdrawn, 
provided it is not so large as at once to induce sinking or death; 
and, in circumstances favourable for its production, may become so 
excessive as to closely simulate the symptoms of inflammatory fever. 
The pulse is extremely frequent, and has a peculiar jarring or jerk- 
ing sort of character—the respiration is hurried—the face is flushed 
—the eyes are red and suffused—the patient complains of intense 
headach, and distracting noises in his ears—and when blood is drawn 
it exhibits the buffy coat, though hardly the cupped surface which 
is seen during inflammation. ‘The local symptoms of inflammation 
are not wanting; and the brain, with its membranes, is the part 
which most frequently suffers ; but the viscera of the thorax and ab- 
domen are not exempt from risk. 

This curious state, for pointing out which we are much indebted 
to Dr Marshall Hall,* may be induced either by one or two very 
large bleedings, or by a number of small ones, causing a con- 
tinued drain on the system for days, weeks, or months; and ac- 
cordingly, as it occurs in one or other of these ways, the symptoms 
vary in the degree of their violence or acuteness. It may terminate 
in fatal effusion on the brain, or some other important organ, in 
sinking, or in a return to health. Bleeding, as might be expected, 
though it affords temporary relief, is apt to increase the evil, either 
by making the state-of excitement more quickly termimate in sink- 
ing, or by increasing the violence of its symptoms. Perfect rest, both 
of body and mind; cold applications to the head; gentle opiates ; 
and the gradual operation of time, ought to be trusted to as the 
means of relief. 

The discrimination between the symptoms of excessive reaction 
and those of inflammation, is of the utmost importance im practice ; 
and the following observations as to the circumstances which mo- 
dify the effects of hemorrhage are deserving of much attention. 

In young subjects, that is to say children and infants, the power 
of reaction is feeble, and the risk of sinking consequently great ; 
but if the immediate danger be surmounted, recovery is accom- 
plished quickly and perfectly. 

In adults who are weak from age or any other cause, there is 
also small power of reaction ; but their danger of sinking is not 
merely in the first instance, and continues for a much longer time 
afterwards, as the restoration to health is slow and imperfect. 


* Med. Chirurg. Trans. Vol. xiii. p. 127. 
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In the healthy and robust individual there is always excessive re- 
action, unless the bleeding be so small as not to affect the system 
sufficiently, or so profuse as to cause sinking or death in the first 
instance. 

Pain, fear, and the exhaustion produced by protracted fever or 
’ the discharge of matter, increase the risk of sinking. 

Local Bleeding.—Blood may be abstracted locally by scarifying, 
leeching, and cupping. 

The first method can be employed only when the part inflamed 
is superficial, or when the skin and subjacent cellular texture are af- 
fected. In which cases incisions are often useful, not only by al- 
lowing blood to escape, but by relieving tension. 

‘Leeches should be dried before they are used, and the part to 
which they are applied ought to be carefully washed with warm 
water. When they are wished to fasten at a particular point, they 
should be inclosedina small cone of paper or linen, whichallowsmerely 
the head to project. After they fall off, the bleeding is to be en- 
couraged by fomentations or a poultice, unless it proves exces- 
sive, as sometimes happens, particularly in children, when a 
small piece of lint ought to be pressed firmly on the wound. If 
this means should fail, which it seldom does, the nitrate of silver 
may be applied, or the wound may be transfixed by a small 
needle or pin, and tied with a thread. The quantity of blood 
obtained by cupping depends greatly on the 
part which is chosen for the purpose. The : 
skin should be well fomented before the 
operation, and carefully protected from the 
influence of cold during its performance. 2 
The glasses should have wide mouths, and 
be frequently emptied, to prevent the blood 
from coagulating over the wounds, which 
opposes its flow, unless they be made of such 
a shape as to prevent this. The most con- 
venient form, especially to an operator 
not practised in the management of ordi- 
nary cup-shaped vessels, which require to 
be frequently emptied or reapplied, is the 
one here represented. The glass being 
about six inches long and two inches wide at 
the mouth. In using this apparatus a piece 
of paper moistened with spirits, is introduced into it and kindled— 
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the mouth is then applied over the-wounds which have been made 
by the scarificator—and, the bulging part of the vessel being placed 
in a dependent position, the blood conti- 
nues to flow into it without coagulating 
upon the orifices, until a sufficient quan- 
tity 1s obtained. 

Purgatives.—These are substances that, 
when introduced into the intestinal canal, 
produce more or less irritation: the effect 
of which is a greater secretion from the 
mucous membrane, and increased contrac- 
tion of the muscular fibres. In conse- 
quence of this double operation, the de- 
jections are more frequent and copious 
than usual ; and the patient is not only 
relieved in the way of metastasis, that is 
from having an action excited at a dis- 
tance from the diseased one, but also has 
those secretions restored, the suppression 
of which is frequently the indirect cause of inflammation. 

Many different purgatives are employed in medicine; but the most 
useful in subduing inflammation are calomel, colocynth, jalap, rhu- 
barb, croton oil, and sulphate of magnesia. ‘The saline purgatives 
induce a very copious secretion from the whole surface of the intes- 
tines, while calomel is thought to act more particularly on the li- 
ver, by restoring or promoting its secretion. The blue pill and. 
rhubarb are very beneficial in gradually restoring these actions to 
a state of health when their disturbance has occasioned chronic in- 
flammation. 

Purgative agents are often introduced into the rectum with the 
view of hastening the effect of those administered by the mouth, 
or superseding the necessity of their use, when from any circum- 
stance their employment happens to be meonvenient. The grand 
essential of these injections, clysters, or enemata, as they are nam- 
ed, is quantity sufficient to distend the rectum, since this is the 
proper stimulus of that gut. From one to two pounds of gruel, or 
‘simply tepid water, should be used, and made more or less irritat- 
ing, according to circumstances, by the addition of common salt, 
olive oil, castor oil, sulphate of magnesia, or oil of turpentine, &c. 
Various apparatus used to be employed for the purpose of injec- 
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tion; but the simple and efficient contrivance of Read’s syringe has 
superseded all the others. 

Diaphoretics.—These are remedies which, in the effect they pro- 
duce, bear the same relation to the skin that purgatives do to the 
mucous membrane of the intestines. They increase the action of 
the skin, and are thus beneficial either in the way of metastasis, or 
in removing the cause of the inflammation, by restoring a secretion 
which has been suppressed. 

The salts of ammonia have a diaphoretic effect; but, being of a 
stimulating nature, are questionable remedies for subduing excited 
action of the system. The Agua <Acetatis Ammoniae, however, 
may be given with much advantage in small doses, from time to 
time, after the force of the disease has been broken by other means. 
Ipecacuan is less objectionable in this respect, and the combina- 
tion of it with opium, constituting Dover’s powder, is often extreme- 
ly useful. By far the best diaphoretic, however, for subduing in- 
flammatory action, is the tartrate of antimony, given in small and 
frequently repeated doses, so as to maintain a slight nausea, or 
even occasional vomiting, ‘The warm bath is a powerful diaphore- 
tic, and would often be very advantageous if it could be procured ; 
but the difficulties which usually attend its employment in private 
practice are so great as almost to proscribe it. The vapour-bath 
is more readily administered, and may perhaps come into general 
use. All the apparatus required is a piece of lead or tin tube three 
or four feet in length, a tea kettle, anda blanket. The patient sits 
on a stool near the fire and covered with the blanket. The tube is 
attached to the spout of the kettle by one extremity, and has the 
other placed under the stool. The heat may be ascertained by a 
thermometer, and regulated by the degree of ebullition. Much be- 
nefit is frequently derived from the semi-cupium or hip-bath, and 
the pediluvium or foot-bath ; and still more local baths are of great 
service in the form of Fomentations and Poultices. Fomentation 
is generally effected by applying a piece of flannel or a sponge 
wrung out of hot wter, and changing this from time to time as it 
cools, for the space of fifteen or twenty minutes. A flannel bag 
containing chamomile flowers, and allowed to cool sufficiently after 
being boiled a short while, is preferred by many for the purpose; 
and a decoction of poppy heads aldo is occasionally employed. 
Poultices may be prepared from any substance, which, together 
with warm water or milk, constitutes a soft pulpy mass, capable of 
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retaining the heat and moisture. Bread, barley-meal, and linseed- 
meal are chiefly used; but carrots, turnips, and leaves such as those 
of spinach and hemlock, are thought preferable in certain cases. 
These articles are either enclosed m a thin lien or muslin bag, or 
placed directly on the part concerned, in which case it is necessary 
to spread some butter or other oily substance on the poultice, to 
prevent it from acting inconveniently to the surface of the body. 
Mr Liston advises that, instead of poultices, some folds of lint 
moistened with hot water, should be applied, and covered with a 
piece of oiled silk, contending that any benefit derived from these 
may be thus obtained, with less trouble and risk of causing injurious 
relaxation. Heat is sometimes applied locally without moisture, as 
by means of a bag containing heated salt, but is then found to be 
not so efficacious. 

Narcotics.—These are medicines which, without causing any real 
diminution in the power of the system, produce a temporary indis- 
position for action. Of these the most useful are opium, tobacco, 
hyoscyamus, and belladonna. 

Astringents.—These are remedies somewhat similar in effect to 
those last mentioned. Cold, acetate of lead, and nitrate of silver, 
are the best means of this kind. Cold is more efficient in preventing 
than curing inflammation. It is of no use unless it can be applied 
either to the part affected or in its immediate neighbourhood ; and 
then only when the diseased action proceeds from dirrect irritation, 
The acetate of lead is used externally in solution, either alone or 
along with opium, in the proportion ‘of two or three grains of each 
to the ounce. It is generally applied warm, and has great effect 
in allaying inflammation depending on undue irritability. 

Pressure.—W hen the part or system is disposed. to overact by the 
weakness of its power, especially when it is attended with oedema- 
tous swelling, pressure may often be exercised advantageously by 
bandaging. 

Counter-irritants.—The means of removing inflammation which 
are included under this title act on the principle of metastasis, and 
excite irritation of various degrees as to intensity and duration. The 
most gentle in their effect are named rubefacients, of which may 
mentioned mustard, oil of turpentine, ammonia, gum ammoniac, 
camphor, and some of the mineral acids. Blisters or vesicatories 
are applications which, as the name implies, occasion blisters of the 
skin or elevations of the cuticle, by fluid effused under it in con- 
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sequence of their irritation. The plaster of cantharides is most fre- 
quently employed for this purpose; but, when the effect is wished 
to be strong and immediate, recourse may be had to boiling water, 
or the concentrated mineral acids. The nitrate of silver is occa- 
sionally preferred for the purpose, being rubbed on the part after 
it has been moistened with water. 

So soon as the blisters caused in either of these ways have risen, 
they ought to be cut, so as to allow the serous fluid which they 
contain to escape, after which the surface is to be dressed with some 
simple ointment. In order to prolong the irritation of blisters, it 
used to be customary to dress the raw part with an ointment con- 
taining savine leaves, or the powder of cantharides, which prevent- 
ed it from healing, and maintained a discharge of matter. When 
continued irritation is required, it is now more frequently effected 
by the tartrate of antimony, which, when applied to the skin either 
in solution or omtment, occasions a pustular eruption, that may be 
regulated as to extent and duration by the same means. 

Another mode of causing permanent counter-irritation, is to in- 
stitute a discharge of matter from a breach in the continuity of the 
skin.. The introduction of a seton used to be, and still is, with 
many people a favourite way of effecting this. The operation is 
most easily done with a seton-needle, an instrument shaped like a 
lancet, about three inches long, three-eighths of an inch broad, 
slightly curved, and having an eye in the handle. A fold of skin 
being held wp, the needle is pushed through, and by its means a 
thread, to which a skein of silk or cotton sufficient to fill the aper- 
ture can then be introduced. In absence of the needle, a straight 
sharp-pointed bistoury and probe will be found to answer nearly as 
well. Ina few days, when the discharge of matter commences, a 
new seton may be passed by drawing it through the loop of the old 
one,—and this may then be repeated daily. Issues are now more 
frequently employed with this view. They are merely breaches in 
the surface caused by the knife, caustic, or the actual cautery; that 
is, red hot iron. When the knife is used, it should be pushed through 
a fold of the skin, and then some pease, or other foreign bodies, 
must be placed in the wound to prevent it from healing. The caus- 
tic potass is generally employed for opening issues. It may either 
be applied for three or four hours made into a paste with soap or 
bread, and limited in its operation by a defence of adhesive plaster, 
having an aperture cut in it of the requisite size, or simply rubbed 


in substance upon the skin until the alteration of colour and con- 
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sistence indicates that its effect is sufficient. In either case, after 
the action of the caustic is completed, a poultice ought to be ap- 
plied until the portion of skin that has been destroyed separates, 
when some foreign substances, such as those already mentioned, 
must be introduced to prevent the opening from closing. The ac- 
tual cautery is the best method of the whole, since the breach which 
it occasions requires no means for keeping it open, and does not heal 
until after many weeks or months, or healing applications are em- 
ployed. The pain is severe but almost momentary, and, on the 
whole, much less than that of the caustic ; while the counter-irritating 
effect is found to be greater than that of any of the other means. 
The iron should have a sharp edge, not more than the eighth of an 
inch broad, in order to burn the skin deeply, or rather through its 
whole thickness, since, unless this be done, in adults at least, the 
effect is very inconsiderable and of short duration. It should be used 
as hot as possible. 

Counter-irritation may be effected also by moxa. This consists in 
burning small cones of the down of the Artemisia, or what answers 
equally well, provided the combustion be maintained by a blow- 
pipe or bellows, raw cotton made into cylinders from one to two in- 
ches wide and three-quarters of an inch thick. Every degree of 
writation may be thus produced from the slightest reddening to the 
most complete burning—but it is difficult to regulate the effect, 
and there seems to be no advantage in attempting to do so, as the 
other means which have been mentioned are more under command, 
and at least equally efficacious. 

Acupuncturation.—This remedy for inflammation must stand by 
itself. It consists in the introduction of slender needles from one 
to three inches in length into the inflamed part by a gentle rota- 
tory motion. No respect is paid in doing this to the importance 
of the organs, and the heart, stomach, arteries, and nerves have 
all, it is said, been transfixed without any ceremony, though fatal 
consequences are reported to have sometimes resulted from this 
rash practice. No pain or other symptoms of irritation are in ge- 
neral produced, and, on the contrary, a diminution of the inflam- 
matory indications is alleged to be frequently observed. This prac- 
tice is of ancient origin, and held in much esteem in eastern coun- 
tries, where, as in China and Japan, its employment is said to con- - 
stitute a distinct department of the surgical profession. Some years 
ago it was tried pretty extensively in France and also in this coun- 
try, but it now seems to be going, or rather to have already gone, 
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into disrepute, except in the treatment of Sciatica, where it is of the 
greatest service. It would seem that the effect of acupuncturation 
is proportioned not to the number of the needles, but to the depth 
they are introduced, and the time they are allowed to remain. I 

generally use only one, and leave it for two hours, 


Choice and Combination of the means which have been mentioned in 
treating Inflammation. 


General bleeding is of no use as a preventive of inflammation, 
unless it removes some derangement of the system, or counteracts 
its tendency to excite inflammation. It has most effect at the com- 
mencement of inflammation, and is most beneficial when there is 
great power of action. It is better to take a large quantity of blood 
at first, so as to produce some decided effect, than to bleed frequent- 
ly by small portions. When it is found necessary to take away a 
large quantity of blood, an opiate given immediately afterwards is 
useful, by diminishing the tendency to reaction, and a small bleed- 
ing of a few ounces is often serviceable, with the same view, if prac- 
tised soon after the first one, just when the symptoms of returning 
action appear. 

After the force of the disease has been broken by bleeding, pur- 
gatives and diaphoretics are proper. It is usual to premise the 
mercurial and follow them up with the saline ones. The tartrate 
of antimony is the best diaphoretic, and, by powerfully diminishing 
the tendency to violent action, in a great measure supersedes the 
necessity of bleeding, except at the commencement of the attack. 
Local bleeding is of most service, in treating acute inflammation, 
as an adjunct to the measures of a general kind. Blistering is 
most useful in chronic inflammation, and ought never to be em- 
ployed in other cases until by bleeding, or some other means, the 
power of action has been lessened. All the other modes of coun- 
ter-irritating are most advantageous in, or rather entirely restrict- 
ed to, chronic inflammation. 

Opiates and astringents are most beneficial, both externally and 
internally, when there is much irritability, or tendency to act more 
than in proportion to the strength of the part or system. 

Resolution—W hen the symptoms of inflammation subside they 
do not leave the part affected altogether in its natural state. It 
generally remains for a time somewhat swelled, tender, and unfit 
for the performance of its duty, whence it requires rest, mechanical 
support, and gentle stimulation. 
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CHAPTER II. 
MORTIFICATION. 


Symptoms of Mortification. 


WueEN inflammation, instead of terminating in a return to the 
natural action, goes on to the destruction of the part concerned, 
it is said to terminate in Mortification. In this case the part is not 
only deprived of sensation and voluntary motion, but is complete- 
ly divested of all vital properties, so that no opposition being any 
longer presented to the exercise of chemical attraction, putrefactive 
decomposition at once commences. The appearance of a morti- 
fied part varies with its structure, just as happens in putrefaction. 
The soft juicy tissues suffer most alteration, and the hard fibrous 
ones least. The former are reduced at once to the state of a fetid 
pulp, while the latter retain their distinctive characters for a much 
longer time. Another circumstance that affects the appearance of 
a mortified part, is the degree of action which has preceded its 
death, since the softness and fetor will of course be greater if much 
fluid has been accumulated previously. This has led to a division 
of mortification into moist and dry, which is nearly equivalent to 
acute and chronic. These terms have also been employed to express 
the difference which depends upon the disease being of internal, 
or external origin, in other words, spontaneous, or the result of injury. 

The symptoms of mortification may be. divided into those which 
precede its accomplishment, those exhibited by the mortified part, 
and those of the system which attend the local changes. 

The symptoms that precede acute mortification are, generally speak- 
ing, those indicative of intense inflammation. The redness is bright 
and fiery, the pain hot and burning, and the swelling tense. As 
mortification approaches, the swelling, though it may rather in- 
crease in extent, becomes less tense, and pits on pressure. The 
skin acquires a yellowish hue, and exhibits dark mottled spots or 
broad lines over its surface. ‘The temperature of the part becomes 
lower, and vesicles, contaming a thin serous fluid of a yellow, green, 
or purple colour, which are named phlyctenz, make their appear- 
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ance. This state is called Gangrene, or gangrenous inflammation. 
The part is not dead, but only threatening to die, and still admits 
of recovery, though a portion of it usually does perish. When the 
vital power is completely extinguished, the part ceases to be pain- 
ful, it shrinks in proportion to its previous distension, becomes black, 
brown, ash-grey, or buff-coloured, and emits a peculiar characteris- 
tic fetor, which is nearly the same whatever be the tissue concerned. 
It is then said to be sphacelated, or to constitute a slough. 

The symptoms presented by the system, while these local changes 
are taking place, deserve great attention. They are nearly those 
which have been already described as attending sinking from ex- 
cessive hemorrhage. The countenance is pale, cold, and moist; 
the features seem small and contracted; and the appearance ex- 
hibits that ill-omened aspect which has been designated the facies 
fippocratica ; the pulse is quick, feeble, and irregular; the tongue 
is brown; and the lips frequently display small dark-coloured scabs. 
The patient lies on his back completely collapsed, or, as it were, 
sunk down into his bed; he has frequent coffee-coloured vomiting, 
and suffers from almost incessant hiccup. His body emits a pe~ 
culiar odour, somewhat like that of moist earth. He sometimes 
retains his mental faculties entire; but more frequently falls into 
a dozing state, alternated with low muttering delirtum. The breath- 
ing becomes obstructed by mucous effusion, and death closes the scene. 

It is not easy to account for these constitutional symptoms. 
They have been attributed to the sphacelated part acting like a 
poison. But where sloughing is mduced directly by chemical or 
mechanical means, even to a great extent, it is not attended with 
the effects in question. They have been also referred to the ge- 
neral exhaustion of power which the system suffers from the in- 
tense overaction that precedes the mortification. But this opinion 
is irreconcilable with the fact, that removal of the sphacelated part 
alleviates, and sometimes completely arrests, the constitutional symp- 
toms. They have, therefore, as the only other explanation, been 
accounted for by supposing that the gangrenous or dying action 
extends itself over the system. Whatever be the true reason of the 
constitutional effect, there can be no doubt that it bears direct pro- 
portion to the importance of the part affected, and the violence of 
the action which precedes the destruction of its vitality. 

In chronic or dry gangrene, the local changes are of a similar 
kind, but slower progress, and less striking character. The con- 
stitutional symptoms also are milder in a proportionate degree ; and, 
indeed, when the case is purely chronic, in general altogether absent. 
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Causes of Mortification. 

The causes of mortification, or circumstances which induce in- 
flammation to terminate in this way, may be referred to weakness, 
or defective powers of action ;—excessive irritability, or disposition 
to act ;—and excessive irritation, or excitement to act. 

Weakness.—The different tissues possess different powers of ac~ 
tion. The tendons, and shafts of the bones are very apt to die 
when inflamed—the cellular substance is less so—the skin still less 
—and the coats of the arteries least of all. The weakness which 
predisposes to mortification may also depend on general debility of 
the system. In the advanced stage of fevers the slightest irritations 
are apt to occasion sloughing. In weakly children, exhausted still 
farther by disease, this effect is of course more certainly produced ; 
whence blisters are dangerous applications in such circumstances. 
Bad or defective food, and especially the use of unsound rye, when 
subject to the morbid condition named Ergot, causes such an un- 
healthy state of the system, that the slightest local irritation, or even 
inflammation occurring spontaneously, leads to extensive sloughing 
of the extremities. 

A part merely of the body may be rendered weaker than usual, 
so as to be more prone to mortification, and this in various ways. 
When the principal artery of a limb is tied, there is no longer suf- 
ficient strength for carrying on the usual actions—the weakened part 
seems to make an effort to recover—heat, pain, swelling, with the 
other symptoms of inflammation, supervene, and, if they are the 
least excited by external circumstances, soon wear out the dimi- 
nished power that remains. Some attempts have been made to pro- 
duce this effect, by impeding the supply of blood intentionally, 
with the view of destroying morbid growths inaccessible to the or- 
dinary means of removal. ‘The arteries occasionally become ob- 
structed spontaneously, and this probably gives rise to the mortifi- 
cation of the toes which not unfrequently happens in old people. 

This Gangrena Senilis, as it has been named, was so well de- 
scribed by Mr Pott, that his name is generally connected with it. 
The disease is seldom met with before the age of sixty. It occurs 
more frequently in males than females; and chiefly affects persons 
addicted to the pleasures of the table. It is usually preceded by 
uneasy feelings, sometimes amounting to intense pain in the foot, 
which, at the same time, is observed to be more or less swelled. A 
brown or purple spot then shows itself,—most frequently in the 
neighbourhood of one of the nails, but it may be in the sole or in- 
step; the surrounding skin becomes red, hot, and distended; the cu- 


32 PRINCIPLES OF SURGERY. 


ticle separates from the discoloured spot, and exposes the subjacent 
texture in the state of slough. The morbid process then either 
gradually advances until the patient sinks under it at the end of 
weeks or months, or gradually relaxes in severity, and, ceasing to 
extend, permits a cure to be accomplished in the way hereafter to 
be explained. It has generally been supposed that the cause of 
this disorder consisted in a weakened condition of the foot, proba- 
bly depending upon obstruction of its arteries, or ossification of their 
coats; and though the evidence in support of this opinion is very 
defective, there can at all events be hardly any question as to the 
propriety of regarding weakness as the root of the evil. 

Nearly the same effect is produced, when the blood is prevent- 
ed from returning through the veins by pressure or closure of them 
from other causes. The obstruction of one vein, even though the 
principal one of the limb, may produce troublesome consequen- 
ces, but does not occasion mortification. If the principal artery be 
at the same time obstructed, death of the part is certamly induced. 

Defect of nervous energy also predisposes to mortification. People 
who are paralytic in the inferior extremities, are apt to have slough- 
_ ing induced by slight bruises. When the principal nerve of a limb 
is cut or otherwise interrupted, a tendency to mortification is fre- 
quently observed at the extremity. 

Irritability or excessive disposition to act.—W eak parts are always 
irritable; and hence this cause of mortification is to a certain extent 
comprehended in the former one. But, independently of weakness, 
and in the most opposite state of part or constitution, there is fre- 
quently an excessive disposition to over-action. People who exceed 
in eating or drinking, or who do not take exercise im proportion to 
their food, are liable to this morbid disposition, which is also some- 
times met with as an original peculiarity of constitution. 

Excessive irritation or excitement to act.—Generally speaking, 
while other things are equal, the violence of inflammation is directly 
in proportion to the irritation. Whence it follows, that severe in~ 
juries, or other great and continued irritations, are apt to occasion 
mortification. Thus there is no constitution able to resist mortifi- 
cation from the shattering of a limb, or the infiltration of urine into 


the cellular substance. 


Treatment of Mortification. 


The prevention of mortification requires the use of means proper 
for obviating the predisposing causes. If there is general weak- 
ness of the system from the use of improper food, or any other 
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‘cause, it must be remedied by a more wholesome regimen, and, if 
necessary, supported in the meantime by the administration of wine, 
spirits, and other stimuli of speedy operation. If any cause of lo- 
cal weakness exist in operation, it ought if possible to be removed ; 
and the part which is weakened should be protected from all excite- 
ment. If the principal artery of a limb, for instance, has been tied, 
or if the part has been weakened by exposure to intense cold, every 
sort of local stimulating application should be carefully avoided, 
while the system is at the same time protected from excitement. In 
the treatment of gangrena senilis, it is customary to prescribe large 
quantities of wine and spirits, with a corresponding allowance of 
animal jellies and other nutritious articles of diet, and to employ, 
under the title of hot or invigorating dressings, various articles of a 
stimulating nature. Under this treatment the evil progresses, and 
even the opium that is often used, in compliance with Mr Pott’s 
advice, fails either to afford relief from the pain, or to check the 
advance of the disease. It would appear, that, in this as on other 
occasions of deficient strength, while the power to act is lessened, 
the tendency to excitement is increased; and that, as cordials and 
stimulants cannot supply the vigour which is wanting, they merely 
increase the morbid disposition to inflammation. I have, therefore, 
advised, on theoretical as well as on practical grounds, that the diet 
of patients labouring under this disease should be strictly vegetable 
and chiefly farmaceous; that they should be confined to the ho- 
rizontal posture; and that the part affected should be enveloped 
in a thin linseed meal poultice of gentle temperature. The only 
addition to these means required, until the cure be completed, is the 
use of muriate of morphia, in doses proportioned to the patient’s 
sufferings. If, instead of weakness, the irritability depends on strong 
power of action, it ought to be lessened by bleeding, purging, tar- 
trate of antimony, and tobacco injections. 

When the mortification is completed, the slough should be cut 
away so far as is practicable, without encroaching on the living 
parts, in order to diminish the fetor; barm poultices are sometimes 
used with this view, but they generally occasion uneasiness. The 
chlorides of lime or soda in solution, diluted nitrous acid, or the 
unguentum resinosum with an equal quantity of oil of turpentine, 
are less objectionable applications; but nothing answers so well as 
a poultice of some soft soothing substance, such as linseed meal. 

The extreme prostration of strength that accompanies the acute 
form of mortification, peremptorily demands diligent support from 
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wine and spirits. Bark used to be thought a sort of specific for 
supporting the system under this trial, but it is now less trusted to, 
and if given at all, the sulphate of quina is the preparation of it 
which ought to be preferred. 

When the mortification does not cease to extend, it comes to be 
a question whether or not the surgeon ought to interfere with the 
knife. The objection to doing so is, that, though the constitutional 
symptoms may be alleviated, or altogether removed for a time after 
the amputation, the patient is in general soon reduced to the same 
state by sloughing of the cut surface. The most prudent course 
seems to be a middle one; to abstain from amputation when the 
mortification depends upon an internal cause, or one that cannot be 
removed, and to operate when the cause is external or within reach. 
In the case of gangrena senilis, it would therefore be improper, 
while in spreading mortification occurring as a consequence of gun- 
shot wound or compound fracture, the patient should be afforded 
this chance of escape from otherwise certain destruction. It does not 
follow from this rule, however, that amputation should always be 
performed when mortification of a limb ensues from external irrita- 
tion, since the most trivial injury is sufficient to induce it in an un- 
healthy subject. Itis only when the violence of the action is fairly 
referable to the local cause, fig. 1. 
without supposing consti- 
tutional defect, that the 
operation can be practis- 
edwith propriety. Though 
the extent of mortifica- 
tion is not defined, if it de- 
pends upon a cause which 
is limited in its operation, 
as the obstruction of an ar- 
tery at some ascertained 
part of its course, the pro- 
priety of amputation will 
be still more manifest. 

In those cases where the 
mortification spontaneous- 
ly ceases to extend, (Fig. 1.) 
as when it results from the 
exposure of a part to cold, 
it often becomes a question 
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whether the process should be confided entire- 
ly to the power of the system, or be anticipat- 
ed by amputation, in order to hasten recovery, 
and provide a better stump than could be ex- 
pected if the bones were allowed to separate 
without any covering being provided for them. 
(Fig. 2.) On the whole, it seems best to steer a 
middle course, and to avoid interference until 
the soft parts are nearly detached, (Fig. 3.) 
when they may be easily dissected a little up- 
wards so as to expose the bone and allow it to 


be divided with a saw, or disarticulated sufficiently high to let the in- 


teguments meet over, and af- 
ford the necessary protection 
to its extremity. 

It is a curious and not less 


i 

i i 
important fact, that when the Gn Sod \ 
Tac ») 


cause is of a local nature and 
limited extent, the effect is 
not always confined to the 
part concerned. Thus, though 
the mortification caused by 
the wheel of a waggon pas- 
sing over a limb is often 
confined to the bruised tex- 
tures at the seat of the in- 
jury, on other occasions of a 
similar kind, the destructive 
process rapidly diffuses itself, 
and proves fatal, unless 
checked by timely amputa- 
tion. <A fine healthy boy of 
14, the son of a farmer near 
Edinburgh, suffered a simple 


fracture of his fore-arm. An attentive and experienced practitioner 
applied a bandage, but, residing at some distance, was not aware of 
the swelling that subsequently took place ; and on visiting his patient 
found the limb black and cold. I was then sent for to amputate 
the arm, which had become swollen up to the shoulder, pitted on 


pressure, and displayed a dusky red colour, Though the case 
seemed nearly hopeless, I performed the operation at the joint. 
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The patient did not rally, and died on the third day after. In the 
case of compound fractures, again, it frequently happens that the 
mortification is not of limited extent, but preceded by a quickly 
spreading gangrenous inflammation, engages the whole limb, and 
proves fatal before the end of many hours. The discrimination be- 
tween those cases of external injury in which the mortification is to 
remain local, and those in which it is to extend, requires no less ex- 
perience than judgment; and it appears not improbable that some 
at least of the cases, in which amputation has been reported as suc- 
eessful on account of spreading gangrene, were not really of the for- 
midable nature supposed. 
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CHAPTER III. 
EFFUSION. 


Effusion of Serum. 


TE action or process which is denoted by the expression Ef- 
fusion, consists in the separation of the serous, or fibrinous portion 
of the blood, and its discharge into some part of the body. 

Effusion is not necessarily preceded by inflammation, but is very 
frequently a consequence of it. It has already been remarked, that 
a slight degree of effusion almost always attends inflammation. 

Serous effusion takes place chiefly into the interstices of the sub- 
cutaneous cellular texture, and into the cavities which are lin- 
ed with serous membranes, as the pleura, or peritoneum, and the 
joints. In the former situation, it occasions a swelling of the part 
affected, which is smooth, colourless, unless inflammation exists, 
and pits on pressure. This is Gidema or Anasarca. It occupies 
those parts which are most dependent, especially the inferior extre- 
mities and the scrotum, and changes its place with the position of 
the body. In the serous sacs it constitutes collections of fluid, which 
are named Dropsies. 

The fluid, both of cedema and dropsy, generally bears a close 
resemblance to, or rather seems identical with, the serum of the 
blood. Sometimes it is more limpid and colourless, tinged with 
blood or bile, more watery, or loaded with a larger proportion of 
albumen. 

Serous effusion is induced in the cellular texture and serous sacs 
by various circumstances. It is often observed distinctly as a con- 
sequence of inflammation, but in this case the serous sacs are chief- 
ly concerned. It very frequently results from the venous circulation 
being impeded either by the mere posture of the body or obstruction 
of the vessels, or from disease of the heart or liver, or the presence 
of a tumour compressing the veins, of which pregnancy frequently 
affords an example in causing oedema of the limbs. It also by no 
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means rarely occurs without either any previous excitement of the 
part, or obstruction of the venous circulation that can be observed, 
and seems to depend on weakness alone. This may happen in both 
situations, but most frequently occurs in the subcutaneous cellular 
texture of the inferior extremities, as may be seen in the course of 
most chronic diseases which terminate fatally. 

’ The means of preventing serous effusion is, of course, to obviate 
as far. as possible the circumstances which occasion it. Inflamma- 
tion should be treated on the principles which have been explained 
to make it terminate in resolution. If the circulation of the veins 
is not free, the impeding cause ought to be removed. If weakness 
threatens to occasion the effusion, it must be remedied by means 
suited to the case, and especially by the use of bandaging, together 
with the horizontal posture. 

The cure of effusion is sometimes accomplished by simply punc- 
turing the skin, or sac containing the fluid, and allowing it to flow 
out. But very generally the vessels from which the effusion has 
proceeded continue their action, so as to renew and maintain it 
after such evacuation. It is therefore necessary to change the 
action of the vessels, and this is done by various means. Mere ex- 
ternal pressure sometimes suffices, and is more powerful when pre- 
ceded by the application of blisters or stimulating omtments and 
lotions, particularly those containing mercury and iodine, to the 
neighbouring skin. When signs of excited action continue along 
with the effusion, general and local bleeding may be proper, toge- 
ther with applications of a soothing nature; and on the principle 
of counter-irritation or metastasis, diuretics, diaphoretics, and pur- 
gatives are administered. It is generally. observed that the effused 
fluid is more readily absorbed when it is seated in the cellular sub- 
stance than when it occupies a serous bag, provided the exciting 
cause has been removed. When the dropsical effusion is of small 
extent and superficially situated, particular operations are occasion- 
ally performed for its radical cure, as will be explained hereafter 
under the titles of Bursee Mucosze, and Hydrocele. 


Effusion of Fibrine. 
When fibrine is effused, it presents the appearance of the buffy 
coat, and is named Coagulable Lymph. This effusion happens 
most frequently in the same situations as the serous one, but also 


occurs on the mucous surfaces, and in the interstices of every 
tissue. 
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When the lymph is thrown out upon a surface, it takes the form 
of a crust or membrane,—and if not disturbed, is apt to become 
organized and vascular, so as to constitute a permanent structure. 
Adhesions are thus often effected between adjacent surfaces, as those 
of the pleura. When lymph is effused on a serous surface, there is 
generally more or less serum also, which in this case is not limpid 
and colourless, but turbid, with flakes of lymph floating in it. If 
the patient survives so as to afford sufficient time for the purpose, 
the lymph where adherent to the sides of the cavity is organized into 
dense membranous structures, and the serum acquires the usual 
appearance of a dropsical fluid. The loose portions of lymph 
sometimes become indurated into masses of a tough consistence and 
yellow colour, which usually resemble each other in size and form, 
as may be seen not unfrequently in bursz that have suffered from 
inflammation. 

Effusion of lymph on a natural surface occurs almost always as 
a consequence of inflammation. It is also occasionally produced 
by two surfaces of the same kind being pressed together, as may be 
seen in the blood-vessels, particularly the veins, or in the contents 
of a large hernia for which an imperfectly fitting truss has been 
worn. ‘The means of prevention consist in subduing the mflamma- 
tion that precedes; and it may farther be stated, that the constitu- 
tional disturbance produced by mercury seems much opposed to the 
action which occasions the effusion, whence the use of that medi- 
cine, in cases where injurious effects are threatened from this source, 
as in Iritis. 

Lymph, like serum, is effused into the cellular interstices also, 
but in this case is not confined to the subcutaneous texture, and oc- 
curs with equal readiness in the constituent, as in the connecting 
cellular substance of organs. In this situation, if time be afforded, 
it always becomes organized, so as to cause thickening and harden- 
ing of the part concerned. 

This effusion may occur as a consequence of inflammation, but 
much more frequently takes its rise from the immediate effect of lo- 
cal irritation, such as that produced by the passage of fluids through 
preternatural channels, or by the lodgement of foreign matters 
within the substance of the body, as when the urine escapes by a 
fistula in peringo, or a bullet lies where it cannot be extracted. 
The result in these cases is thickening of the surounding parts, or 
the formation of a capsule. This process is generally rather bene- 
ficial than injurious, as it limits the influence of the irritation, and 
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prevents it from exciting a more violent or injurious action. — Its 
effects generally disappear as soon as the cause that led to them is 
removed; if they do not, the same means which promote the dis- 
persion of cedema are required, namely, pressure, with blistering, 
and stimulating ointments. 

Lymph is also effused on the surfaces of wounds, and sometimes 
unites them, so as to remedy at once the solution of continuity. This 
process is named Union by the first Intention. The steps by which 
it is accomplished, and the circumstances that oppose and favour 
its completion, are extremely important. 

Every wound is attended with more or less bleeding ; and as it 
gradually ceases, an exudation of serum takes place, which is readi- 
ly recognized by the faint-coloured stain it makes on the dressings. 
From eight to twelve hours after the wound is inflicted, less or 
more according to its extent, all this discharge ceases, when lymph 
is effused from the cut surfaces, and if they are in contact, or near- 
ly so, glues them together—becoming gradually organized, and 
completing the union from forty-eight to seventy-two hours after 
the injury has been sustained. The union, though now perfect, 
so far as regards appearance and feeling, does not possess much 
mechanical strength ; and if the lips of the wound be torn asunder, 
they are found to have a coating of coagulable lymph on each of 
the respective surfaces, precisely similar to that which is effused 
upon serous membranes as a consequence of inflammation. In- 
flammation, therefore, used to be considered essential to this mode 
of union, which was said to be effected by Adhesive Inflammation. 
It is now ascertained that inflammation, so far from being essential 
to the process, is subversive of it. A certain degree of excitement 
is not incompatible; but whenever it goes so far as to occasion pain, 
or much swelling and redness, union by the first intention is frus- 
trated: and the way is led to another process of reparation hereaf- 
ter to be described, viz. Granulation. 

Inflammation being thus preventive of primary union, and the 
interposition of any foreign substance, or the separation of the cut 
surfaces, beyond the extent to which they can be glued together 
by the thin layer of lymph effused from each, being of course no 
less adverse to the process, it follows that the plan which used to be 
followed in dressing wounds should be regarded as equally injudi- 
cious and injurious. -It consisted im closing them immediately, or 
soon after their infliction, and retaining their lips in accurate con- 
tact by adhesive plasters, or other means, pledgets of omtment and 
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bandages being applied—and no change made in the dressing till 
the fourth day. The consequences were, that the blood and serum 
being confined, the edges of the wound were separated from each 
other ; and the stimulus of necessity, as John Hunter called it, or 
irritation produced by the continuance of a breach in the structure 
of the body, which, if primary union had occurred, would have ceas- 
ed to exist, caused inflammation as the first step to the other mode 
of reparation already mentioned. Two insuperable obstacles, either 
of which would have been sufficient for the purpose, were thus pla- 
ced in the way of direct adhesion, viz. separation of the raw surfaces, 
and inflammatory action; and when the wound was at length un- 
dressed, instead of being united, it was found distended into a cavi- 
ty filled with matter. 

It is much more consonant with reason, and will be found much 
more successful in practice, to close the lips of the wound only 
partially, or not at all, for ten or twelve hours, until the bloody and 
serous oozing shall have ceased, and then to place them in the 
most exact possible contact, at the same time taking care to pre- 
vent or allay excited action by cold applications and suitable regi- 
men.* If the wound is so situated that its edges can be kept in 
contact merely by the firm application of dry lint, which does not 
oppose the sanguineous or serous discharge, it may at once be dres- 
sed in this way without any inconvenience, and with the advantage 
of saving future trouble. 


* In the year 1825 I published an Essay in the Edinburgh Medical and Surgical 
Journal, recommending this mode of treating wounds, and I am happy to observe 
that it has gradually come into use, even with those who at first most strenuously 
opposed it. : 
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CHAPTER IV. 


ABSORPTION. 


By Absorption is understood an excess in the action of removal 
over that of deposition in the nutrient vessels. The effect of this 
is necessarily a diminution in the bulk of the part concerned, 
which may be either of the surface or the substance. Absorption, 
therefore, is distinguished into superficial or ulcerative, and inter- 
stitial. 

It may occur in both situations as a consequence of inflamma- 
tion merely, without reference to the exciting cause; but much 
more frequently it depends upon some peculiarity of local irrita- 
tion, which either occasions it directly, or indirectly through the in- 
tervention of inflammation. 

The most common exciting causes of absorption are pressure, 
and the presence of something not naturally existing in the body. 
It frequently removes fluids effused into the interstices and cavi- 
ties, and when inadequate to effect this, generally opens a passage 
for their escape externally, by removing the parietes containing 
them to such extent as is necessary for effecting an aperture. 
Foreign bodies which excite more irritation than what is sufficient 
for causing the effusion and organization of lymph around them, 
very frequently obtain their discharge by a similar process of inter- 
stitial absorption. It is imporant to notice, that, though the pres- 
sure or irritation excited by the foreign matter, one would suppose 
must be equal on all sides,—the absorbing action always takes place 
in the direction of the nearest external surface, unless an internal 
one lined with mucous membrane should be very near, when the 
process proceeds towards it. It is by ulcerative absorption of the 
surrounding living tissues that sloughs are detached. 

The means which may be employed for inducing absorption, 
are pressure, stimulating lotions, such as those containing vinegar, 
spirits, and muriate of ammonia, blistering ointments, and liniments 
containing mercury and iodine,—also the imternal use of the two 
last mentioned medicines, in various forms. 
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CHAPTER V. 
GRANULATION. 


Effects of the Granulating Action. 


Tur term Granulation is applied to an action, which repau’s 
breaches in the continuity of the surface that are not healed by 
primary union. Such breaches may be caused either by violence 
or absorption, and in both cases are named Ulcers. An ulcer may 
be defined to be a solution of continuity m a natural surface, se- 
creting matter. | | 

When a wound does not heal by the first intention, it begins 
about twenty-four hours after the injury has been sustained to be 
painful, and attended with the other symptoms of inflammation. 
A thin serous discharge oozes out from it, and by-and-by the 
surface acquires a uniform appearance, whatever be the tissues 
whicl compose it, owing to an effusion of lymph that seals up the 
interstices of the cellular substance, and forms a thin superficial 
covering. About the third day, sooner or later, according to the 
activity of action, the incrustation of lymph becomes organized,— 
it acquires a red colour, bleeds when touched, and before many 
days have elapsed, shoots up into small granular projections, whence 
the process is named. These granulations are small, pointed, firm 
and vascular,—they are covered with a fine pellicle, and secrete a 
peculiar thick straw-coloured fiuid named Pus, the properties of — 
which will be more particularly described hereafter. 

The wound is now, properly speaking, an ulcer, and the subse- 
quent process of healing is the same as in ulcers caused by absorp- 
tion. The inequality of surface, if any existed, gradually disap- 
pears, the bottom of the ulcer becomes regularly concave, and at 
length there ceases to be any difference of level between it and 
the surrounding parts. While these changes are taking place, the 
extent of the breach is daily diminishing, by a general contraction 
of the surface. ‘hen a fine blue pellicle is observed at the edge, 
which increases in breadth, and at last covers the small remnant 
of the ulcer that is not closed by the contraction just mentioned. 
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This new-formed skin is named the Cicatrix ; it is, of course, al- 
ways much smaller in extent than the original breach of continuity, 
and diminishes still further in the course of time. At first it is 
blue or purple, and very vascular, but afterwards it ceases to be so, 
and becomes dense, white, and bloodless, at the same time con- 
tracting still farther. 


Nature of the Granulating Action. 


It is generally believed that the granulations grow up above each 
other by the effusion and organization of lymph in successive layers, 
until the cavity is filled to the proper level. That then the thin 
pellicle on the surface begins to be thickened and formed into skin 
at the circumference of the ulcer, while the granulations below 
shrink, owing to absorption of their constituent substance, and 
draw the edges of the breach together.* There can be no doubt, 
however, that this opinion rests on inaccurate observation, and is 
quite incorrect. The subject was carefully investigated by the 
French Academy of Surgery; and the essays of Louis, Fabre, 
Pibrac, &c. | leave hardly any thing to be desired for its elucida- 
tion. They showed that there is never any real reproduction of 
lost parts, with the exception of bone, which in some circumstances 
is regenerated. The skin also ought perhaps to be excepted; but 
the difference as to appearance and properties between the substance 
that constitutes a cicatrix, and the ordinary integument of the body, 
would rather lead us to regard this structure as a new formation. 
In all other cases it will be invariably found, that when the cure is 
completed there either remains a depression corresponding to the 
loss of substance, or such a contraction of the neighbouring parts as 
compensates for the want. 

The first step in the healing of an ulcer seems to be subsidence 
of the surrounding swelling if any exists; and then a gradual ema- 
ciation, chiefly of the fatty, but also of the other tissues concerned, 
so as to render the skin more lax and easily drawn together. Hence 
it is that the cicatrix when first formed appears to be on a level with 
the neighbouring surface, though there may have been a loss of sub- 
stance to a considerable depth. After the cure is completed, the usual 
plumpness usually returns, and in such circumstances the cicatrix 
will always be found deeply depressed. Ulcers being thus heal- 
ed by contraction, and not by any new production except what forms 
the cicatrix, the reason appears why their cure is accomplished 


* Sir A. Cooper’s Lectures, by Tyrrel, Vol. i. p. 160. 
{+ Mem. de l’Academie de Chirurgie, T. iv. and y. 4to ed. 
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more readily in parts which are lax, than in those which are compa- 
ratively fixed from adhering to the subjacent bones. The sore which 
remains after the removal of nearly the whole scrotum by sloughing 
or operation readily heals, with a very small cicatrix, while injuries 
of the scalp attended with loss of substance are repaired very slowly, 
and with a considerable depression at the part. The old stories of 
regeneration following removal of the lip for cancer, and destruc- 
tion of the glans penis by sloughing, when inquired into and stript 
of their exaggerations, are found to admit of easy explanation. In 
the former case it is apt to appear that the disease occupies a larger 
extent of the part affected than it really does, from the morbid 
growth taking the place of, and pressing aside the sound textures. 
Hence the whole lip may seem to be involved and taken away by 
operation, while, in fact, a comparatively small portion only has 
been removed, and the remainder is ready to stretch out when its 
surface is drawn together by the granulating action, and thus, in 
a great measure, supply the loss of substance. Something of a 
similar description occurs in sloughing of the tongue or glans penis, 
—the swelling which attends the preceding inflammation making 
the part concerned appear much larger that it really is, so that, 
though the destruction is only partial, it may be thought complete. 
On all occasions, when a sore heals by the granulating process, 
there is great risk of supposing that the cavity is filling up, while, 
in truth, the bottom remains at the same level, and appears to rise 
from the surrounding skin descending towards it, just as the banks 
of a river seem to glide past the observer, who is carried smoothly 
on by the current. The best evidence as to this is afforded by sores 
seated over bones or other fixed points, between which and the sur- 
face of the granulations, the distance is not found to increase. In 
the old way of performing amputation, by cutting all the parts 
of the limb nearly on the same level, a large granulating surface 
resulted, which, if successive layers 
of organized structure were really 
formed by it, should grow out into a 
bulbous shape. But, instead of this, 
it is well known that just the oppo- 
site condition obtains, and that the 
surrounding skin isdrawn inapuck- 
ered form closely round the bone,— 
as may be seen from this view of a 
stump, which resulted from an am- 
putation performed, on account of 
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frost-bite, by the carpenter of a merchant-ship, in which there was 
no surgeon on board. In fine, the healing of an ulcer should be re- 
garded as an action not of effusion or new formation, but of ab- 
sorption or contraction; and it will be found, on considering the 
treatment of ulcers, that whatever causes swelling of the part con- 
cerned impedes, while everything productive of an opposite effect 
tends to hasten the progress of recovery. 

When an ulcer is examined by dissection, the cellular substance 
lying under and around its base is found more or less infiltrated 
and condensed with lymph, but the granular covering is very thin, 
being limited to the crust effused in the first instance, and subse- 
quently organized. The texture under the thin pellicle of the gra- 
nulations is liable to be distended with blood or serum, which oc- 
casions a state similar to cedema, and elevates the surface of the 
ulcer so as to present the appearance which is commonly named 
proud flesh. Morbid nutrition may occur in the same situation, and 
then growths of various size, form, and appearance spring up; but 
these, so far from having any share in the process of cure, tend to 
delay or entirely prevent it. It may be asked, why should not the 
natural structures be regenerated, if diseased ones are thus formed ? 
But it should be recollected, that all we know of the laws of nature 
is learned from observation; and mere analogy, in opposition to 
well-ascertained facts, affords no reason to expect any reproduction 
of lost parts in the human subject. ‘There are other circumstances 
under which regeneration takes place more readily—that is, when 
the parts concerned do not communicate with a breach in the sur- 
face of the body. An interstitial process then goes forwards, con- 
sisting of the effusion and organization of lymph, which frequently 
forms a substitute, nearly or altogether similar to the original tex- 
ture. The nerves, tendons, periosteum, bones, and ligaments are 
thus frequently restored, after suffering more or less extensive de- 
struction. 


Treatment of Ulcers tending to heal. 


So long as the granulating process proceeds, as has been de- 
scribed, it requires no local treatment, except what is necessary to 
prevent it from being disturbed by external irritation. Great at- 
tention to cleanliness ought to be observed with regard to the parts 
surrounding the sore, which should be frequently washed, and shaved 
if there are any hairs upon them. There 1s no use or propriety 


in scrubbing the surface of the ulcer itself, as is frequently done, 
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since the pus affords a natural covering to protect it, and would be 
sufficient for the purpose, if it were not that the risk of injury from 
contact with external bodies, and the unseemliness of an ulcer ex- 
posed to view, require some artificial covering. Old linen, lint, or 
charpie, may be employed for this purpose; and perhaps the last- 
mentioned article is the best, as, being more porous, it allows the 
pus to pass readily through its interstices. Whatever be the co- 
vering employed, it should be either spread with some unctuous 
matter, at least where it lies upon the edges of the ulcer, to which 
it is otherwise apt to adhere, and consequently injure them when 
removed, or, what is better, moistened with water, and prevented 
from drying by a piece of oiled silk laid over it. The ulcer requires 
to be dressed frequently, in proportion to the quantity of discharge. 
Once in the twenty-four hours is generally sufficient, but twice is 
often necessary—and sometimes the interval may be extended to 
two days or more. 

One granulating surface may unite with another, when they are 
placed in contact, and retained together. The cure is thus some- 
times greatly abridged, and at other times very troublesome adhe- 
sions may result, as when the respective surfaces of the fingers are 
ulcerated from any cause. 


Treatment of Contractions caused by Cicatrization. 

When the ulcerated surface is extensive, and the integuments 
surrounding it are easily drawn together, as is the case after burns 
of the throat, great deformity and inconvenience are frequently oc- 
casioned by the contracting effect of the granulating action, ren- 
dering the cicatrix so small as to keep the parts about it perma- 
nently displaced and immoveable. Mere division of the contraction 
is hardly ever sufficient to remedy the evil, as the firmness of the 
cicatrix prevents the edge of the cut from being separated much, 
and any relaxation thus gained is almost always lost during the 
subsequent cicatrization. An ingenious method of treatment was 
proposed by Mr Earle,*—namely, to cut out the cicatrix entirely, 
and then unite the edges of the wound laterally, if possible, by the 
first intention, but, at all events, so as to prevent contraction in the 
longitudinal direction. In favourable circumstances for its perform- 
ance, this operation answers extremely well, but these are unfortu- 
nately seldom met with, and it is obvious, that if the cicatrix be 
broad, or of much extent in proportion to the size of the part. af 


* Medico-Chirurg. Trans. Vol. vy. 
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fected, no benefit could be derived from its excision. The most 
sanguine operator, for instance, would not attempt any interference 
with such a case as the one here represented, where, i consequence 


of an extensive burn, while the jaw was bound down to the ster- 
num, the lips were depressed so as to cover the upper, and com- 
pletely expose the lower teeth. It is an important fact, that the 
cicatrix, while still recent and vascular, may be extended by me- 
chanical force cautiously and perseveringly employed, since defor- 
mities from contraction may thus be not only prevented but some- 
times completely remedied. In the case of a girl, whose fore-arm, 
in consequence of a burn, was drawn up almost close to the arm, a 
complete cure was effected by one of my pupils in the course of a few 
weeks through the use of an iron wire splint, fitted to the shape of 
the contracted limb, and gradually expanded. 


Treatment of Ulcers not tending to heal. 


Ulcers are prevented from healing by many different circum- 
stances, which have led to a variety of complicated classifications for 
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their arrangement. As the effect of these has generally been to 
perplex instead of simplifying the subject, it seems better to adopt 
an easier system; and the three following heads will be found to 
comprehend the whole. . 

1. Ulcers which are prevented from healing by defect of action. 

2. Ulcers which are prevented from healing by excess of action. 

3. Ulcers. which are prevented from healing by peculiarity of 
action. 

The circumstance which has occasioned the ulcer, the part of the 
body in which it is situated, or the peculiarities of the patient’s sys- 
tem, sometimes at once denote its nature; but in general this can 
be learned best by carefully examining the distinctive features 
that are presented, in respect, 1. to the surface of the ulcer, which 
may be level with the surrounding skin, depressed below it, or ele- 
vated above it, concave, smooth, or irregular; 2. the shape of its 
edges which may be regularly curved and smooth, or eroded and 
angular, round or sharp, undermined and inverted, or thick and 
everted ; 3. the quantity or quality of its discharge, which may be 
purulent, bloody or serous, thick or thin, copious or scanty, fetid 
or inodorous; 4. the kind and degree of the pain proceeding from 
it; 5. the condition of the surrounding and subjacent parts, which 
may be hard or soft, inflamed or natural; and 6. the mode of its 
cicatrization, which may proceed from the circumference to the 
centre, or from the centre towards the circumference,—on a level 
with the surrounding surface, elevated above, or depressed be- 
low it. 


Ulcers prevented from healing by Defect of Action. 


The defect of action has been thought to depend sometimes upon 
a real want of power, and at others upon a want of disposition to 
exert the power that exists. The ulcers of this kind have accord- 
ingly been divided into Weak, and Indolent or Callous, which ex- 
hibit different characters, and require different treatment. 

In Weak Ulcers the surface is generally higher than that of the 
surrounding skin, and exhibits large flabby granulations, which are 
either of a dark colour, like that of venous blood, or pale and cede- 
matous. The edge is smooth and flat or gently rounded; the dis- 
charge thin, watery, and generally profuse ; the pain usually incon- 
siderable or altogether absent. The parts surrounding and subja- 
cent, constituting what is called the stool or base of the ulcer, are 


soft and free from any indurating effusion. The cicatrix forms 
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round the margin, and is at first generally elevated above the pro- 
per level, to which it usually descends afterwards, owing to the con- 
traction that takes place subsequently to its completion. 

This kind of ulcer occurs in parts which possess weak powers of 
action, either on their own account or on that of | the system. 
The general weakness is most frequently observed in children ; but 
may be induced at any age, by deficient nourishment, an unwhole- 
some atmosphere, &c. The local weakness may depend on ob- 

struction of the blood or nervous energy, the cause which occasion- 
ed the ulcer, or simply on the duration of the healing process. 
With regard to the second of these it may be stated, that wherever 
the solution of continuity is effected by means which injure the 
parts concerned, as by lacerating, bruising, or burning them, it 
displays the characters of a weak ulcer; and, as to he last, it is 
sufficient to observe, that every ulcer tends to become defective in 
action during the process of cure; so that, if considerable in size, 
it is sure, sooner or later, to display the features indicative of this 
condition. , wae 

The treatment of weak ulcers consists in employing pressure, 
together with stimulating and astringent applications locally ; and 
if necessary, strengthening the system by the administration of 
wine, bark, bitters, and nourishing diet. Of the local applica- 
tions, ointments used to be most employed, but the preference is 
now generally given to various metallic solutions, such as those 
of the sulphate of zinc, acetate of lead, and sulphate of copper, in 
the proportion of ‘from one to three grains to the ounce. It 
seems probable that the moist nature of these applications is of 
more consequence, in producing the effect desired, than the sub- 
stances dissolved in them, since water alone answers very well for 
the purpose. These washes, as they are called, ought to be varied 
occasionally, as habit lessens their effect; and with the same view 
a poultice ought to be applied from time to time. Pressure is al- 
ways useful, hed ought to be exerted by proper bandages. Several 
folds of lint moistened with the wash should be laid over the sore ; 
and thin sheet-lead cut to the size of it and laid over the lint is also 
very advantageous. Between the lint and bandage it is proper to 
interpose a piece of oiled silk, to prevent the lotion from soaking 
away and leaving the sore dry. 

The Indolent or Callous Ulcer is distinguished by a smooth sur- 
face, generally depressed, and having no appearance of granula- 
tions, of various colours, brown, grey, or white, and looking as if 
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varnished ; a viscid tenacious fetid discharge; a circular or oval 
figure, with little irregularity; and thick white edges, seeming as 
if composed of accumulated cuticle. There is no circumscribed. 
hardness in the immediate neighbourhood of the ulcer; but there 
is always considerable diffused swelling of the limb in which it is 
seated. The swelling is not soft and yielding like that of common 
oedema, but firm and incompressible. The pain is very variable. 
There is ‘no appearance of cicatrix, so long as the sore retains its 
indolent characters. 

Ulcers of this description are confined almost exclusively to the 
legs of people advanced beyond middle age, and constitute a very 
troublesome subject of surgical practice, as they are very apt to re- 
cur after being healed. ‘Some people, partly from the fear of in- 
juring the system by suppressing a long-continued. discharge, and 
partly from the despair of effecting a permanent cure, bestow little 
care on the treatment of these complaints; but this is wrong, since 
the most unpromising cases, under proper management, are often 
remedied; and there is hardly any disease which interferes more 
seriously with the patient’s comfort, or unfits him more for the ac- 
tive duties of life. It is chiefly met with in the labouring poor, 
and often produces the greatest misery, by impeding or altogether 
preventing the exertions which are required for maintaining the pa- 
tient and his family. 

The treatment generally thought the most useful, is rest in the 
horizontal posture, conjomed with pressure. ‘The merit of fully 
establishing the advantage of pressure, is due to Messrs Whately 
and Baynton, the former of whom recommended a calico or flan- 
nel bandage, to be tightly applied from the toes upwards to the 
knee; and the latter, in addition to this means, to make the com- 
pression more effectual, employed slips of adhesive plaster, an inch 
or two broad, and long enough not only to encircle the limb, but to 
cross each other far enough to obtain a firm hold when drawn round 
the leg, and across the sore. The limb having been shaved, a 
slip of plaster is applied an inch or two below the sore; then an- 
other a little farther up, so as to leave a third of the former one ex- 
posed; then another in the same way; and so on, until not only 
the ulcer, but an inch of the skin above it is covered. Lastly, a 
cotton roller, three inches broad, and five yards long, is applied 
from the toes upwards, Pledgets of lint, covered with simple oint- 
ment, or compresses of tow, are often interposed between the plasters 
and bandage; but this is unnecessary. Ii the patient complains of 
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pain, the dressing may be soaked with cold water. Unless the dis- 
charge is profuse, the sore need not be dressed oftener than once 
in two days. Under this treatment the swelling of the limb sub- 
sides,—the callous edges speedily disappear,—the surface of the 
ulcer granulates, discharges a purulent secretion, and cicatrizes as 
an ordinary healing sore. The good effects of this treatment are 
usually ascribed to its stimulating the actions, which are supposed 
to be in an indolent state, and thus exciting a healing action in the 
sore. But the true explanation probably is, that it allows the heal- 
ing action to proceed, by inducing an absorption of the swelling 
which occupies the limb, and which, though of secondary origin, in- 
asmuch as it proceeds from the continued irritation of the ulcer, 
when once established, must oppose the contraction requisite for the 
process of cicatrization. 

I have accordingly found that the Se teation of a large blister, 
covering the sore and a considerable part of the limb, greatly has- 
tens the cure, and frequently proves sufficient for its completion, 
without the use of any other means than moist dressings applied af- 
terwards. ‘The immediate effect of this practice is removal of the 
swelling—the thick callous edges disappear,—the surface of the ul- 
cer comes to be on a level with the surrounding skin—granulates, 
and cicatrizes. In favour of this treatment I may mention, that 
it is more speedy and lasting in its effects than the strapping pro- 
cess—and much more economical, which is a point of great impor- 
tance in treating the poor people who usually suffer from the dis- 
ease—since the expense of strapping and bandaging their limbs very 
often prevents the treatment from being undertaken.* 


Ulcers prevented from healing by Excess of Action. 


These ulcers have an angry or irritable look, owing to redness 
of their own surface and that of the surrounding skin. In general 
they are deep, of a brownish-red colour, and show no granulations 
—they are irregular in shape—their edges are abrupt and usually 
ragged—their discharge is thin, serous, and often tinged with blood. 
Sometimes they are superficial—of a regular circular form—and 
exhibit no redness except a bright line at their margin. The pain 
attending them is almost always acute. They form no cicatrix so 
long as they retain the irritable characters. Irritable or over-act- 
ing ulcers are met with in full over-fed subjects, who possess strong 


* Second Report of the Edinburgh Surgical Hospital.—Med. and Surg. Journal, 
No. 102. 
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powers of action, and in weak irritable individuals. They may also 
occur in any one as the effect of continued irritation, whether direct 
or indirect. 

The treatment consists in removing all sources of irritation, and 
using those local applications which have a soothing tendency. Of 
these, heat and moisture, as afforded by fomentations and poultices, 
are the best; and their effects may be increased by using decoc- 
tions of poppy heads, solution of acetate of lead with opium, &c. 
Searification of the edges of the ulcer, or leeches, may also be em- 
ployed if the symptoms are severe, but it is very seldom necessary 
to do so. Bleeding, purging, calomel and opium must also be re 
sorted to according to the state of the system, so as to reduce ex- 
cessive power of action and allay inordinate irritability. In reliev- 
ing the ulcer from irritation it should be recollected, that motion 
has a powerful effect in causing or increasing it, and rest therefore 
_ ought to be strictly enforced. 

Ulcers of this kind sometimes go on progressively enlarging, and 
are then said to be Phagedenic. When the over-action runs still 
higher, so as to destroy the life of the part, it constitutes what is 
called a Sloughing Ulcer. When mercury is given profusely or. 
indiscriminately, in the treatment of venereal affections, it frequent- 
ly induces such irritability as to make the sore assume phagedenic 
er sloughing characters. The patients in crowded ill-ventilated 
hospitals sometimes suffer from sloughing of their sores, attended 
with great destruction of the parts, or even fatal effects on the sys- 
tem. This Hospital Gangrene, as it is named, no doubt depends 
on the unwholesome atmosphere exciting preternatural irritability, 
and the treatment, therefore, essentially requires removal from the _ 
sphere of this deleterious influence. Other means will hardly be 
required if this be afforded, while the most careful administration 
of dressings and medicines will be of little avail solong as the grand: 
desideratum is withheld. The age, strength, and previous circum- 
stances of the patient may render it proper to vary the subordinate 
treatment by bleeding or stimulating, fomenting or cauterizing. 
The hospital gangrene, as described by military surgeons, is not 
met with in civil hospitals to such a formidable extent, but a de- 
gree of the same effect, proceeding from a similar cause, is of fre- 
quent occurrence, and demands similar measures for its remedy. 

In the forms of this affection which I am accustomed to see, the 
first sign of its commencement is the appearance of one or more 
small superficial circular exepnetigns, looking as if scooped out with 


54 PRINCIPLES OF SURGERY. 


a nail in the surface of the sore. They have a yellow or greyishi- 
yellow colour, and are devoid of granulations. Rapidly extending 
and coalescing, they entirely alter the aspect of the ulcer, which, 
partly from swelling of its edges, and also from phagedenic action, 
at the same time becomes much increased in extent. A soft spon- 
gy slough of a dirty white colour next presents itself, generally ex- 
tending over the whole surface, but varying in its thickness. While 
these local changes are in progress, and apparently keeping pace 
with them, a general derangement of the patient’s system is ob- 
served. He acquires a sickly yellow aspect, loses his sleep and appe- 
tite, and has an extremely quick pulse, together with the foul 
tongue, and all the other symptoms of feverish disturbance. By- 
and-by, in the course of a week or ten days, the state of matters 
begins to improve; the sore gradually regains it former characters, 
and, though often very much increased in size, usually heals more 
quickly than might be expected, the general health undergoing a 
correspondent change. After trying a great variety of treatment 
without any sensible benefit, I have for some years past come to re- 
gard the attack as one that should be trusted very much to sponta- 
neous recovery. It is more troublesome than dangerous; even in the 
cases of compound fracture and amputation, hardly, if ever, leading 
to the loss of limb or life, but merely protracting the cure. A 
poultice seems the best dressing that can be applied until the sloughs 
begin to separate, and the only internal remedies that appear use- 
ful are laxatives in the early stage to regulate the bowels, and a mo- 
derate allowance of wine in the more advanced period of the com- _ 
plaint. 


Ulcers prevented from Healing by Peculiarity of Action. 


It was formerly thought that all the ulcers, which resisted the 
means of increasing and diminishing action, owed their obstinacy to 
peculiarity of disposition, whence they were named specific sores. 
It is now well ascertained that a very large proportion of these so 
called specific ulcers depend on some irritation, direct or indirect, 
after the removal of which they readily heal.* The most common 
cause of irritation in such cases is that which proceeds from sup- 
pression of the secretions, especially those of the digestive organs, 
the remedy of which consists in correcting the patient’s errors in 
regimen, and subjecting him to an.alterative course of medicine, 
For this purpose nothing answers so well, in general, as restricting 


* Abernethy on the Constitutional Origin of Local Complaints. 
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the diet, increasing the exercise, and prescribing daily doses of the 
carbonate of soda with rhubarb,—as half a drachm of the former, 
and six grains of the latter. The local treatment must be regulat- 
ed by the condition of the ulcer as to excess or defect of action, 
but, generally speaking, lotions answer best, and of these the black 
wash, which is formed by decomposing calomel with lime water in 
the proportion of eight or ten grains to the ounce, and a weak so- 
lution of sulphate of copper, are the most useful. 

Ulcers depending on the suppression of other habitual discharges, 
such as the menstrual, should be treated on the same principle, the 
particular means employed being varied according to the circum- 
stances of the case. 

When an ulcer continues to exist without any local or constitu- 
tional irritation to account for its doing so, the obstinacy may then 
be fairly referred to peculiarity of action. This morbid disposition 
is either confined to the ulcer, or exists generally throughout the 
system: Specific ulcers may accordingly be divided into Constitu- 
tional and Local. 

Specific Ulcers present every variety of character. Their co- 
lour is usually grey, yellow, or purple; their surface is sometimes 
deeply excavated, at other times elevated into fungous growths, 
presenting a sort of cauliflower appearance. Their discharges vary 
without limit as to colour, consistence, and quantity. The pain at- 
tending them is also very variable. The cicatrix exhibits various 
peculiarities in the mode of its formation, often commencing in the 
centre or at one side, and shooting over the remainder of the area 
—or going on at one part while the ulcer extends at another—and 
being in general considerably depressed below the surrounding sur- 
face, but not unfrequently elevated into projections above it. 

The treatment varies with the nature of the general or local dis- 
position which maintains the ulcer. It is for the most part proper, 
in the first instance, to destroy the surface with caustic potass, or ni- 
trate of silver, or to touch it with a saturated solution of the sulphate 
of copper, and then to apply black-wash, and subject the patient to 
an alterative course of regimen and medicines. If it appears that 
the patient’s system has been generally disordered by any unhealthy 
influence, such as that of mercury and the venereal poison, the re- 
covery may be greatly accelerated by administering medicines which 
act as antidotes, as the hydriodate of potass, or iodide of iron. 
When these means fail, strong preparations of mercury and ar- 
senic are sometimes employed locally to destroy the diseased action, 
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such as the arsenite of potass, the white oxide of arsenic, the red 
and grey oxides of mercury applied in substance or omtment, or 
the oxymuriate of mercury. In using these poisonous agents, it 
should be recollected that an ulcerated surface possesses the power 
of absorption, so that proper caution must be observed to prevent 
them from producing disagreeable effects on the system. 

When the ulcer resists every means employed to induce a heal- 
ing action, it is generally named a Cancer, the only remedy for 
which is extirpation. This may be effected by caustic and cautery, 
the ligature, and the knife. The first mentioned means are proper 
where the sore is of no great depth, or of much extent; the second 
where hemorrhage might be profuse, and could not be easily re- 
strained; the third, or excision, is the easiest, least painful, and 
most certain method in the great majority of cases. 

The different morbid dispositions which have now been consider- 
ed may exist together, so as to complicate the appearance and treat- 
ment of ulcers. An indolent ulcer of the leg, by temperate living 
and the excitement of motion, frequently, in addition to its own 
characters, presents some of those which depend on irritation, such 
as redness and pain. These subside under the influence of poul- 
tices and rest, so as to leave the indolent characters alone. Specific 
ulcers show every variety of under-acting and over-acting charac- 
ters, according to their particular circumstances, and consequently 
require a variety of treatment besides that which their peculiar na- 
ture demands. 
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CHAPTER VI. 


SUPPURATION. 


| Pus. . 

SUPPURATION consists in the formation of a peculiar fluid named 
Pus, which possesses the following characters: It has nearly the 
consistence of cream: it has a pale yellow or straw colour; it oc- 
casions no smell while cold ; but when heated to the temperature 
of the body emits a faint odour ; it is opaque, and when examined 
by the microscope, appears to be composed of globules suspended 
in a transparent fluid; it sinks in water; it is coagulated by mu- 
riate of ammonia; and sometimes has its fluidity diminished, mere- 
ly by removal from the body. | 

It was formerly believed that pus originated from putrefaction or 
degeneration of the blood and other fluid or solid parts; and a loss 
of substance or breach in the continuity of the solids was thought es- 
sential to its formation. It is now ascertained that pus is produced 
by a peculiar secreting action of the capillary vessels, which may 
occur without any solution of continuity. The mucous mem- 
branes, after being inflamed, frequently take on the suppurative 
action ; and the purulent secretion of granulations may be quoted as 
another instance, since the pus is discharged here at once from the 
vessels. A granulating surface in several respects bears much re- 
semblance to a mucous membrane, and may be regarded as a tem- 
porary covering instead of skin. Pus varies very much in consist- 
ence, colour, and other properties, from admixture of blood, the 
nature of the part, or the constitution of the patient. 

Suppuration may be divided into superficial and interstitial. 


Superficial Suppuration. 
Superficial suppuration is that which takes place from the sur- 
face of the mucous membranes, as the urethra or conjunctiva. It 
was not admitted by the older surgeons, who accounted for the dis- 
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charge in such cases either by calling it mucous, or by referring it 
to some solution of continuity out of sight. 

Purulent discharge from a surface, or a running, as it is gene- 
rally named, is in the first instance accompanied with symptoms of 
the inflammatory action which preceded it, particularly heat and 
redness, which require measures of a soothing kind, such as bleed- 
ing, purging, warm fomentations, &c. By-and-by these subside, 
and the discharge alone continues, when the treatment must be al- 
tered to the use of stimulating and astringent applications, such as 
metallic washes, ointments, &c. 


Interstitial Suppuration. 


When suppuration takes place within the texture of the body, 
there results a collection of pus, which is named an Abscess. The 
matter sometimes is diffused through the interstices of the cellular 
texture ; but more frequently is contained in a circumscribed ca- 
vity, which is limited by the effusion of lymph, forming a sort of 
capsule or containing bag. 

When inflammation terminates in the formation of an abscess, 
the pain loses its intensity, and changes to a throbbing sensation. 
The tension also diminishes, but the swelling does not subside; on 
the contrary, it rather becomes more prominent; and when pressed 
upon by the fingers gives the feeling of a fluid contained in a bag, 
which is called Fluctuation. The particles of a fluid being equally 
moveable in all directions, when pressure is made at one part, an 
impulse is necessarily communicated over the whole surface; and 
if the fingers be placed at different points, the extent of the cavity 
may be ascertained. When the collection of matter is small, or 
thickly covered, a very nice and practised sense of touch, the ¢actus 
eruditus, is requisite for recognizing fluctuation. If the abscess, on 
the other hand, be very large, simple percussion at one point is suf- 
ficient to detect it. When the suppuration is extensive, or seated 
in any important region of the body, such as the cavity of the cra- 
nium or pelvis, its commencement and progress are usually attended 
with rigors of various degrees and duration. 

It has been questioned whether or not suppuration may occur 
without being preceded by inflammation. There can be no doubt 
that the symptoms of over-action previously, are often very slight, 
and they probably ought not to be regarded as essential ; but in the 
great majority of cases, suppuration certainly is a consequence of 
inflammation. 
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The contents of an abscess may be removed by the powers of the 
system in two ways. They are sometimes simply absorbed into the 
mass of circulating fluids. This happens most frequently in the 
case of abscesses connected with the periosteum and lymphatic - 
glands, or those of the groin; and it is worthy of notice, that, wien 
such absorption takes place, no bad symptoms follow. It is now 
generally believed, that, when pus is formed within reach of the ca- 
vities of vessels, as in a recent wound where the effusion of lymph 
is imperfect, or within the interior of veins, so that it may enter the’ 
circulation without passing through the modifying operation of the 
capillaries,—a portion is apt to gain admission, and, preserving its 
characters so as to be distinguishable by the microscope, become the 
source of purulent deposits in other parts of the body. Another ex- 
planation of such secondary purulent deposits, as they are called, 
is, that, in certain local suppurations, the whole mass of circulating 
blood sustains an alteration in its condition predisposing it to secrete 
pus; just as during inflammatory fevers, while lymph is thrown out 
from the capillaries, it separates more readily than usual from the 
blood during coagulation, and presents the buffy coat. As the glo- 
bules of the blood and pus differ but slightly from each other, it is 
easy to conceive that some slight change, attending this morbid con- 
dition, may occasion the appearance which has been thought to de- 
note the presence of pus in the blood. Much more frequently the 
pressure of the matter causes absorption of the surrounding parts, 
and, in conformity with the general law that those yield to it most 
readily which he nearest the surface, the covering of the abscess be- 
comes thinner and thinner, so that the skin alone remaining, it pro- 
jects from the distension of the fluid, and becomes so thin as to allow 
the colour of the pus to be perceived through it. The abscess is . 
then said to point, and soon afterwards, the absorption still continu- 
ing, an aperture takes place, which allows the contents to escape. 
A discharge of matter issues from the opening for some time after- 
wards, but gradually becomes thinner, and diminishes in quantity 
until a cicatrix is formed. 

It is generally stated that this process of cure depends on a 
growth of granulations from the whole surface of the cavity, which 
is thus gradually filled up. But if this were the case, it is plain 
that there ought to be a permanent solid enlargement of the part 
concerned ; for pus does not proceed from the breaking down or 
softening of the natural tissues, as was formerly supposed, and is 
merely secreted by the vessels into the interstices between them. 
It separates the muscles, condenses the cellular texture, and ele- 
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vates the skin, so as to obtain room for its reception; but so soot 
as vent is afforded for its escape, all the parts that have been pres- 
sed aside resume their natural situation, the cavity of the abscess 
is thus at once greatly diminished, and the contracting effect of the 
granulating action which ensues upon its surface completes its ob- 
literation. 

Instead of waiting for the natural evacuation of abscesses, it is 
usual to make an artificial opening, in order to hasten the cure. 
This ought not to be done in general until the fluctuation is dis- 
tinct, especially if the abscess be seated in a glandular texture, as 
the process of reparation is otherwise apt to be rendered slow and 
imperfect. On the other hand, if the abscess is left entirely to it- 
self, the skin frequently becomes so thin and impoverished at the 
part where it points, that it does not possess sufficient power of ac- 
tion for uniting with the subjacent surface; the matter also may 
extend over a greater space; and the patient suffers much more 
pain than he would have done if the abscess had been opened. 
When the patient is in great suffermg; when there is reason to be- 
lieve that the matter is forming under some thick fascia, or other 
covering that resists its progress to the surface; or when the matter 
appears to be diffused in the cellular substance, it is improper to 
wait for pointing, and it is impossible to make an opening too early. 
When the suppuration takes place in a gland, or any morbid struc- 
ture, it is proper to let the abscess either open naturally, or at all 
events be most completely formed before interfering with it. In 
other cases, so soon as the fluctuation can be distinctly perceived 
and the abscess points, the opening should be effected. 

After the matter begins to form, and before it is evacuated, poul- 
tices and fomentations are applied, as they are believed to hasten 
the process of suppuration. 

Abscesses may be opened either by the knife or caustic. The for- 
mer is infinitely less painful and more certam. The best instrument 
for the purpose is either a straight or curved sharp-pointed bistoury, 
Plate I. fig. 4, Plate IIT. fig. 5, which answers much better than the 
old fashioned abscess lancet, an instrument shaped like the common 
lancet, but ofa larger size. The narrow blade of the bistoury allows 
the point to enter the cavity with little or no pain, and then being push- 
ed through the skin a second time from within outwards, at the part 
to which it is desired the incision should extend, quickly completes the 
aperture. If the parts to be divided are too thick for proceeding in 
this way, the knife may be carried through them by a sawing motion 
to the requisite extent. It is always right to make a large opening ; 
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and, as a measure for determining its size, the breadth of the part 
of the abscess which points may be taken, if it does not exceed an 
inch and a half or two inches. After the matter escapes, so far 
as it is induced to do so by the contraction of the parts containing 
it, a piece of lint should be placed between the lips of the wound 
to prevent them from uniting by the first intention ; but care must 
be taken that it is not so thick or forcibly mtroduced as to confine 
the discharge, and consequently oppose the obliteration of the cavi- 
ty. When the bleeding has ceased, a poultice should be applied, 
but not before, since a troublesome hemorrhage may otherwise en- 
sue. In some situations great difficulty is occasionally experienced 
in arresting the flow from arterial branches divided by the incision, 
from their resisting the efforts of pressure, and not admitting the 
application of ligatures, owing to the softened state of the texture 
surrounding the orifices. In such circumstances, the best method 
is to pass a needle through the integuments into the cavity, and then 
bringing it out so as to include the vessel ina ligature, which being 
tied, proves certainly effectual, and may be removed when it ceases to 
be required. The poultice may be continued for a few days to pro- 
mote the escape of matter secreted by the surface of the abscess, 
and then simple ointment, or wet lint, supported with a proper 
bandage, should be employed until the cure is completed. 

When caustic is used it should be applied as if for making an 
issue ; and i case it does not extend its effect through the whole 
parietes of the cavity, a knife may be pushed into the eschar or slough 
caused by its operation. Patients who could not bear the idea of 
having their sound skin cut, have sometimes comparatively little 
objection to this. 

Some practitioners prefer caustic for opening abscesses, on the 
ground that, while making the aperture, it hastens the suppurative 
process. But if means for this purpose are required, there are 
others which can be used with more effect, and leave the opening 
to be made by the more eligible method of the knife. 

When, owing to peculiarity of the part or patient, it is desirable 
to avoid making a breach in the surface, means should be used to 
promote removal of the matter by absorption. The best of these 
are blisters, followed by pressure. The cases in which they can be 
used with effect are chiefly those of slow suppuration in the glands, 
. and under the periosteum. | 

Abscesses are said to be Chronic or cold when the symptoms of 
inflammation which precede tltem are mild or not at all observable. 
In such cases the collection generally forms slowly and insidiously, 
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so as not to attract attention until it attains a large size. Owing to 
the want of action that attends its origin there is little effusion of 
lymph, and consequently little resistance to the extension of the 
matter, whence the swelling is often of an irregular figure, and 
readily changes its place according to the tendency of gravity. 
When the matter passes from one part to another, it constitutes 
what is called a congestive abscess. The contents of chronic ab- 
scesses are generally thin, and bear no small resemblance to whey, 
especially as they usually have flakes of curdy-lookmg matter 
fioatmg in them. ‘The superjacent skin is generally not altered in 
colour. 

These abscesses have little disposition to evacuate themselves 
spontaneously, as the matter readily extends itself, and thus does 
not occasion sufficient pressure to mduce absorption of the external 
parietes. It is hence the more necessary to make an artificial open- 
ing, but this cannot be done without some danger when the collec- 
tion is large. ‘The surface of the cavity, which not unfrequently is 
capacious enough to contain several pounds of fluid, sometimes 
inflames, and produces such violent constitutional disturbance 
as proves fatal in a few days. More frequently the bad conse- 
quence consists in a profuse and long-continued discharge from the 
morbid surface, by which the patient’s strength is gradually ex- 
hausted, and Hectic Fever, as it is called, is excited. In this con- 
dition the patient becomes excessively weak and emaciated; the — 
countenance is extremely pale, with the exception of a red patch on 
the cheeks, which contrasts remarkably with the whiteness of the 
other parts of the face and especially of the eyes; the pulse is quick 
and weak ; he complains, particularly m the evening, of burning 
heat in the palms of his hands and soles of his feet; his skin is 
dry and hot; and he suffers from nocturnal sweats, often together 
with diarrhcea. 

This kind of disturbance is the usual result of continued irrita- 

tion operating on a weak subject, and one of its most common 
- causes is the discharge that follows the opening of a chronic ab- 
scess. It used to be supposed that the matter occasioned the fever 
by being absorbed into the mass of circulating fluids, but this opi- 
nion is now abandoned, and the effects on the system are attributed 
to the irritation which attends its secretion. Though the expression 
Hectic Fever is sanctioned by long use and universal acceptation, - 
there appears to be good reason for laying it aside, since it leads 
directly and unavoidably to erroneous ideas of the condition which 
it is employed to denote. Fever implies disturbance of all the cor- 
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poreal functions; but in the hectic state those of the stomach, brain, 
and many other parts remain unaffected. Instead of Hectic Fever, 
therefore, it would perhaps be better to use the expression of Hec- 
tic Irritation. The effect of this irritation is to weaken the system 
more and more; at length fever is really induced—the patient 
shivers—his tongue becomes foul—he loses his appetite—and spee- 
dily sinks under the disease. | 
A method of treating chronic abscesses was introduced by Mr 
Abernethy, which has generally been regarded a great improvement. 
It consisted in drawing off at first, only part of the contents by 
means of a trocar, allowing the wound to heal by the first intention, 
and then repeating the puncture, with the interval of two or three 
weeks, until the collection was so reduced in size, that the cavity 
could be safely laid open and healed from the bottom as an ordi- 
nary abscess. If the abscess is large, the patient should be confined 
to bed, and kept quiet for some days previously, and subsequently 
to the operation; for if these precautions be disregarded, even 
though the wound should heal by the first intention, there will be 
a risk of inflammation. Care should be taken to prevent the en- 
trance of air, not because it possesses any power of direct irritation, 
but because it promotes putrefaction of the remaining matter, and 
in that way gives rise to the most violent disturbance. If there is 
reason to suppose that the abscess is connected with any incurable — 
disease in the bones or elsewhere, it ought not to be opened, unless 
the cause of pain or some other serious inconvenience, since doing 
so could only accelerate the patient’s fate, and bring the surgical 
art into discredit. Such abscesses often exist for years without 
suffering apparently any change, or giving the patient much in- 
convenience, but upon being opened speedily prove fatal. 


Sinus and Fistula. 


When an abscess is seated in parts, the action of which is de- 
fective owing to local or general causes, the cavity that remains 
after its evacuation does not contract completely so as to close, but 
continues to secrete a discharge, which is generally thin and co- 
pious, and then constitutes what is called a Sinus. The surface, 
in course of time, becomes condensed and smooth, so as to resemble 
a mucous membrane rather than the granulated covering of an ul- 
cer—and if the discharge be copious, or any source of irritation 
exist, lymph is effused around the cavity so as to thicken its walls, 
and render them almost of cartilaginous hardness. In such a con- 
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firmed state the sinus is named a Fistula, but this term is usually 
confined in its application to sinuses connected with the natural ex~ 
cretory canals, as the urethra or rectum, the contents of which, by 
passing through the preternatural channel, prevent it from closing, 
and cause thickening of its walls. This hardening, or callosity, was 
formerly thought to depend on a morbid disposition of the part, 
and to require extirpation as an essential step to the patient’s reco- 
very. ‘The operations practised on this principle were extremely 
severe, and one of the great improvements derived from the more 
enlightened pathology of modern surgery is their entire disuse, in 
this country at least. It is now found to be sufficient for remedying 
the induration to remove the cause of irritation that induced it, the 
methods of doing which will be explained hereafter, in connection 
with the different regions of the body which are apt to become the 
seat of fistula. 

In treating sinuses the objects are to promote granulating action 
on their surface, and to press their sides together. They are not 
healed by jilling up any more than the original cavity of the ab- 
scess, but contract until they become obliterated, or close more di- 
rectly by union of the opposite surfaces. 

Great care must be taken to avoid confining the discharge of 
the sinus, since, if prevented from escaping, it distends the sides 
of the cavity; and, for the same reason, it is always proper to 
afford the matter a dependent opening for its escape, either by 
enlarging the one already existing, or making a new one. The 
most effectual method of proceeding is to lay open the cavity 
throughout its whole extent by incision; and it is not unfrequent- 
ly necessary to resort to this practice when mild measures have 
failed, or the result of experience in similar cases authorizes 
the surgeon to dispense with their trial. When this practice 
is not admissible, pressure ought to be used externally, and the 
patient, by means of nourishing food, together with all the other 
adjuvants to the recovery of general health, should remedy, if 
possible, weakness of action in the system, if there seems to be 
any fault in this respect. It is at all times of great consequence 
to prevent motion of the part atfected so far as possible. If the 
sinus is connected with any incurable disease, such as a carious 
bone that cannot be removed, or a malignant degeneration of the 
texture into a cancer, any severe measures would be obviously im- 
proper, and only those of the most soothing kind should be em- 
ployed, with the view of affording that palliation which is all the 
- ease admits of 
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CHAPTER VII. 
DISEASED NUTRITION. 


Tumours. 


By Diseased Nutrition is understood an action of the capillary 
essels, which, instead of preserving the tissue concerned in a na- 
tural condition, increases its size or alters its texture. The mor- 
bid growths thus resulting constitute the principal division of a most 
important class of surgical diseases, which are named Tumours. 
The term tumour implies enlargement of a part of the body be- 
yond its natural dimensions, which may be owing to the effusion or 
accumulation of fluids, as in hydrocele, the displacement of organs, 
as in hernia, or morbid growths, as in wens. 

Morbid growths include simple enlargements of the natural tis- 
sues, such as exostosis,—conversion of them into textures foreign to 
the healthy constitution of the body, such as cancer of the breast,— 
and the development of entirely new formations, such as fibrous 
tumours. Mr Abernethy used the term tumour as synonymous 
with morbid growth, and restricted its application “ to such swel- 
lings as arise from some new production, which made no part of 
the original composition of the body.”* As this would exclude 
many important enlargements of natural tissues which constitute 
tumours very deserving of attention, the more comprehensive de- 
finition that has just been stated seems to be preferable. 

Morbid growths occur in almost every part of the body, but the 
glands and subcutaneous tissue are their most frequent seats. They 
are very variable in the rapidity and extent of their increase, but, 
generally speaking, grow quickly in proportion to their size; and 
other things being equal, usually enlarge most vigorously when 
their situation is dependent. Any thing that irritates, or tends to 
inflame them, promotes their increase; and opposite circumstances 
are attended with opposite effects; rest, low diet, cold applications, 
and leeches, lessen the activity of their enlargement. 


* Abernethy on Tumours, p. 6. 
K 
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When inflammation attacks a morbid growth, it either termi- 
- nates in resolution or mortification, or leads the way to some of the 
actions which have been described. But, whatever the action may 
be, it almost invariably proceeds in a depraved malignant sort of 
manner, so as to prevent a cure, or any satisfactory termination. 
Morbid growths deserve great attention, not only on account of the 
distressing consequences which thus ensue, but also in regard to 
the deformity and inconvenience which they occasion directly by 
their presence. ‘They may be removed in three ways, viz. by ab- 
sorption, mortification, and excision. In order to determine on the 
choice of these means, and execute them properly, it is necessary” 
to be acquainted more particularly with the different kinds of mor- 
bid growths. 

Mr Abernethy’s arrangement and nomenclature of tumours are 
generally adopted. He divided them into Sarcomatous and En- 
cysted; the former being solid; the latter composed.of a cyst con- 
taining matters of variable consistence. 


Vascular Sarcoma. 


Of all morbid growths, the simplest and apparently most akin to 
the natural structure, is that which has been named Simple or Vas- 
cular Sarcoma. It seems to be chiefly composed of accumulated 
cellular tissue and blood-vessels. It sometimes exists as an inde- 
pendent tumour; but more frequently constitutes what are called 
simple enlargements of natural parts, as the testicle, thyroid gland, 
or scrotum. It produces little inconvenience, except what proceeds 
from its size; and is recognized by negative characters; that is, by 
not manifesting the peculiarities which distinguish the other kinds 
of morbid growth. 

Of all tumours, this is the one which yields most readily to means 
that promote absorption ; and these, accordingly, are chiefly employ- 
ed in its treatment. Of local applications, blisters and stimulating 
lotions, with ointments containing mercury, iodine, and the hydrio- 
date of potass are the most useful,—more or less pressure being at 
the same time applied. Mercury and iodine are also very service- 
able when administered internally so as to affect the system, care 
being taken that their use is not pushed too far, so as to injure 
the patient’s health. If the tumour during the treatment becomes 
red or painful, a few leeches should be applied; and the utmost 
care is to be taken throughout, that the patient’s secretions are duly 
performed. In this way chronic enlargements of the glands, and 


DISEASED NUTRITION. 07 


simple sarcomatous growths existing independently, may sometimes 
be dispersed. Should they prove obstinate, and occasion much in- 
convenience or deformity, the best method of removing them is ex- 
cision, if the circumstances of the case, as to the situation and con- 
nections of the tumour, do not forbid it. Some attempts have been 
made to arrest the morbid nutritive action, or cause sloughing of 
the mass proceeding from it, by tymg one or more of the nutrient 
arteries; but experience on this subject has hitherto been very li- 
mited and unsatisfactory. x 

Under the head of Vascular Sarcoma may be arranged the ex- 
crescences named Warts, and Polypus. The former is a growth 
from the skin, the latter from the mucous membranes. In both the 
natural textures appear to be rather preternaturally extended, with 
more or less softening and relaxation of the structure, than subject- 
ed to any degeneration or morbid alteration of composition. Warts 
are met with most frequently on the hands, and on the thin skin which 
surrounds the outlets of the body—as the eyelids, lips, and pre- 
puce. It must be here remarked, however, that most of the ex- 
cresences on the face, which are usually designated warts, really pos- 
sess an entirely different nature, beng altogether new formations 
which have nothing in common with the growth under considera- 
tion, except some resemblance of form, and require to be carefully 
distinguished, since the treatment, which is proper for the one sort, 
proves most injurious when applied to the other. 

Warts admit of removal by the action of stimulants, such as 
strong acetic acid, or the concentrated solution of ‘sulphate of 
copper ; also by caustic, the ligature, and the knife or scissors. The 
first and last mentioned means are the best for the purpose—the 
former being employed when the growth possesses a soft consistence 
and broad base, the latter when it is firm and prominent. 

Polypus is a growth of softer consistence, but varies considerably 
in this respect according to the part from which it proceeds. The 
lining membranes of the nose and uterus are its most frequent 
seat; and next to them the pharynx and rectum may be mention- 
ed. It has usually a greyish-yellow colour, and possesses little vas- 
cularity, with still less sensibility. The inconvenience caused by 
its presence is chiefly of a mechanical nature, but, nevertheless, of- 
ten sufficiently distressing. 

The treatment is either palliative or radical—the former consist- 
ing in the use of astringent applications, and the latter in removal by 
evulsion, ligature, or excision. The expression polypus, like that of 
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wart, is often loosely and inaccurately employed to denote growths 
of a totally different character, merely from their occupying the 
same situation. 


Fibrous Sarcoma. 


Under this title may be comprehended the tumours which have 
been named Fibro-Cartilaginous, Tubercular, and Pancreatic Sar- 
coma. These growths possess a structure varying in density from 
that named Fibro-cartilage by anatomists, to the softer consistence 
of some glandular textures, as that of the pancreas. They have al- 
ways a nodulated, or what mineralogists call a botryoidal surface, 
and a compact homogeneous consistence, with the exception of small 
cells, variable in size and number; they are of a yellowish or grey 
colour; and are enclosed in a capsule, which separates them from 
the surrounding parts. They are met with in all parts of the body, 
but occur most frequently in the vicinity of the parotid and mam- 
mary glands, which they compress, and thus cause to be diminished 
by absorption, so as at last sometimes to occupy their place, and ap- 
pear to superficial observers a morbid degeneration of the glands 
themselves. They are seldom attended with any inconvenience ex- 
cept what their size occasions, but occasionally become the seat of 
uneasy sensations; they are not prone to any other action than that 
of their own nutrition; and after attaining a certain magnitude, 
remain stationary, but in the course of time are apt to degenerate. 

The only efficient treatment is removal by the knife, and this in 
general may be easily done. The incision should be made freely 
through. the integuments, and fairly down to the substance of the 
tumour; and in detaching the cellular connections the knife should 
be directed against the surface of the growth, since it may be cut 
with impunity, while the neighbouring parts by doing so are pro- 
tected from injury. 


Adipose Sarcoma. 


One of the most common solid tumours is that which has very 
properly been named the Adipose or Fatty Growth. The appear- 
ance of its structure is precisely what the title indicates, and bears 

_ the closest resemblance to that of the ordinary subcutaneous fat. It 
is generally of a somewhat darker, though sometimes of a lighter yel- 
low colour, and not so granular ; it is surrounded by a thin capsule, 
which keeps it distinct from the neighbouring parts, unless they hap- 
pen to be pressed together by the patient’s clothes or otherwise, when 
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adhesions occur between them ; it is generally of a more irregular fi- 
gure than would be supposed from its appearance while covered by the 
integuments, and frequently sends out long processes in various di- 
rections. The skin covering such tumours is not discoloured, but 
usually shows some inequalities of surface, corresponding with the lo- 
bules of the growth. The adipose sarcoma occurs in every part of the 
body, and at all periods of life, but is most frequently met with under 
the integuments of the trunk in young females, and middle-aged 
people of both sexes. There is frequently more than one tumour in 
the same person. It tends to increase according to the principles al- 
ready explained, and occasionally attais a monstrous size, so as to 
weigh ten, fourteen, or even twenty-seven pounds, which was the 
weight of one removed from the parietes of the abdomen by Sir A. 
Cooper.* It generally occasions no inconvenience except what is 
caused by its bulk, but sometimes becomes the seat of uneasy sen- 
sations, and weakens, in some way not yet explained, the voluntary 
action of the neighbouring muscles. It is not prone to any morbid 
action or degeneration, but has in some cases been found altered in 
this way. 

In treating adipose sarcoma, it is found that the means which 
promote absorption have little or no effect, and that excision is the 
only mode of affording the patient relief, unless the tumour happens 
to have a very narrow neck, when the ligature may be employed, 
but not so advantageously as the knife, since the root or part seat- 
ed under the skin necessarily remains, and is apt to prove the 
source of a future growth. The capsule which surrounds the 
growth bardly adheres to it, except in the circumstance above- 
mentioned of having been subjected to pressure, so that the dissection 
is extremely easy and readily performed. The incision should be 
made freely down to the substance of the tumour, which is then to be 
drawn outwards and detached from the cellular connections by re- 
peated applications of the knife directed upon its surface. The fin- 
ger like processes, often sent out on different sides, must be carefully 
disengaged in the same way from the sort of sheaths, in which they 
hie, by alternately gently pulling and slightly scarifying them. 


Cystic Sarcoma. 


Tumours are occasionally met with, which, when divided, exhi- 
bit a cellular structure, the compartments being extremely variable 
in their relative as well as absolute size, and in the nature of their 
contents, Sometimes they are perfectly fluid, at other times viscid 

* Medico-Chirurg. Trans. Vol. xi. 
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or glairy, and their colour is of every kind, though most frequently 
yellow or purple. Different cells of the same tumour often have 
dissimilar contents. Sometimes the tumour is entirely composed 
of cysts, at other times a variable proportion of solid substance is 
interposed between them, and this possesses the characters of fi- 
brous sarcoma. 

This Cystic Sarcoma, as it is called, tends to increase, and does 
not appear to have any limits to the size which it may attain, as 
may be seen in the case of ovarian dropsy, which depends upon the 
great development of a cystic structure in the ovary. It is not 
prone to degeneration, and does not occasion almost any uneasiness, 
except by its bulk, causing deformity, impeding the movements of 
the patient, or pressing injuriously on important organs. It occurs 
most frequently in glandular structures, especially the ovaries, tes- 
ticles, and mamma, but is also occasionally observed under the in- 
teguments of the trunk, more particularly the upper part of it, and 
rarely on the limbs. It is recognized by its imperfect fluctuation 
and colour. 

The only treatment that this growth admits of with advantage is 
excision, which is effected with very different degrees of facility, ac- 
cording to circumstances. If the tumour be seated in a texture of 
limited extent, such as the mamma, it may be very readily remov- 
ed. But if it commences simply in the cellular texture, it is apt to 
spread so widely, and contract such adhesions, as to render an ef- 
fectual operation very difficult, or even impracticable. In such si- 
tuations, it is therefore the duty of the surgeon to press upon the 
patient the propriety of early extirpation. 


Carcinomatous Sarcoma. 


The morbid structure which is designated Carcinoma, is distin- 
guished by its great firmness, and almost cartilaginous hardness, 
whence it used to be, and still is, occasionally called Scirrhus. 
The dense texture which characterizes carcinoma does not con- 
stitute a uniform homogeneous mass, but has numerous interstices 
which are filled with a yellow or brownish-grey friable substance, 
and it is generally extended in the form of diverging bands which 
spread into the neighbourhood. When the disease occurs in an 
organ of limited extent, as a lymphatic gland, it does not tend to 
diffuse itself beyond the confines of the part concerned, the struc- 
ture of which it affects more uniformly than when seated in a’ tis- 
sue less distinctly bounded. As the disease proceeds, however, it 
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at last breaks through this obstacle, and then spreads as has been 
already described. The carcinomatous action extends itself in a 
different way also, namely, along the absorbent vessels and glands 
of the part originally affected. It would seem-in general to take 
this course more readily than to pass directly from one tissue to an- 
other. As to the mode in which the morbid action is transmitted. 
along the absorbents, there exists a difference of opinion, some 
thinking that matter must be conveyed through the vessels, others 
that the mere irritation of the disease, propagated along the coats of 
the lymphatics, is sufficient to account for the sympathetic affection 
of the parts in question. The fact is certain that glands, in the 
course of the absorbents leading from a carcinomatous tumour, are 
often thoroughly tainted, though the original mass remains solid, 
and contains no fluid matter in its interstices. 

Carcinoma occurs most frequently in glandular or secreting struc- 
tures, and the mamma, lips, skin, tongue, stomach, and uterus, may 
be mentioned as its most common seats. It seldom commences in 
people below middle age, and from forty to fifty may be mentioned 
as its favourite time of attack; but it is occasionally observed in 
persons much younger than this, even in those who are not more 
than twenty or thirty. Jam not aware of its having been ever met 
with before puberty. The predisposition of parts to carcinoma- 
tous action seems to be increased by their suffering chronic en- 
largement and induration ; ard the disease is generally called into 
existence by some irritation either direct or indirect. Of the for- 
mer, blows and bruises may be mentioned as those most frequent- 
ly concerned, and of the latter, suppression of habitual secretions. 
The cessation of the menstrual discharge, though a natural event, 
almost always occasions more or less disturbance of the system, and 
this occurring at a period of life when, other things being equal, 
the tendency to carcinomatous action seems to be strongest, has 
been thought to exert great influence in exciting the disease. The 
disposition to the morbid action is sometimes so strong, that it be- 
gins without any local cause, and is then apt to occur in more parts 
of the body than one. ‘The patient usually betrays the unhealthy 
tendency by a peculiar greenish-yellow complexion, and anxious 
expression of countenance. 

The characteristic symptoms of carcinoma are hardness and pain. 
The hardness exceeds that of any natural texture, except bone and 
cartilage. The pain is usually of a lancinating or darting kind, not 
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constant, but attacking hes patient by fits. Sometimes it is describ- 
ed as hot or burning, and is then usually more fixed. 

Carcinoma tends to inflame and ulcerate. If the skin is affect- 
ed, this takes place on the surface, in which a breach opens, and 
gradually extends. If the disease be more deeply seated, an ab- 
scess 1s formed within it, which discharges its contents, and leaves 
a cavity ready to take on the same sort of action as the ulcer which 
is established in the other way. In both cases the ulcer makes no 
advance towards reparation, but proves truly specific and incorri- 
gible, and is named a Cancer. The process is occasionally re- 
versed, the morbid formation taking place round a sore, which, in 
the first instance, does not present any malignant characters. The 
base and edges of cancer are of course extremely hard, since the 
excavation is formed in a carcinomatous mass. The ulcer is very 
irregular in the shape of its margin and surface; sometimes it is 
deep, and as if scooped out of the part; at other times, cauliflower- 
looking excrescences rise from it, and hang over the edge. The 
discharge is generally profuse, bloody, and fetid. The pain is 
usually incessant, and of various kinds, but sometimes gives very 
little trouble. The patient loses appetite and sleep; complains of 
wandering pains and weakness of the limbs; becomes gradually ex- 
hausted; and at last dies, in general rather suddenly, before the 
period which might have been expected from the progress of the 
disease. ‘The rapidity of its course varies greatly, a few months 
being sometimes sufficient for its reaching a fatal termination ; while 
in other cases it exists for years with little change, or even remains 
stationary altogether. , 

The treatment of carcinoma in its different stages has engaged 
more attention than perhaps that of any other surgical disease ; and it 
has been repeatedly believed that means of correcting the morbid 
action were discovered. More careful observation has uniformly 
proved these expectations to be fallacious: and it must be admit- 
ted, that, so far as we know at present, there is no cure for carci- 
noma except extirpation. Much may perhaps be done in the way 
of prevention, by protecting those parts of the body most subject 
to the disease from the influence of irritation, at that period of life 
when the disposition to it exists most strongly ; and leeching, with 
fomentation, in most cases, not only alleviates the severity of the 
symptoms, but retards the advance of the malady. Tranquillity of 
body and mind, regularity in the secretions, and moderate diet, 
conduce to the same effect. The pain of cancer may be soothed by 
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opiates, used both externally and internally. Hemlock poultices, 
lotions and ointments of acetate of lead, carbonate of iron, various 
preparations of arsenic, pressure, and an endless catalogue of ap- 
plications might be mentioned, as having been more or less con- 
fided in for correcting the diseased action, and instituting a heal- 
ing one. They sometimes afford temporary relief, but never effect 
any permanent alteration to the better. The only proceeding that 
deserves at all to be considered a remedy for carcinoma, is removal 
of the morbid structure. ; 

This may be done sometimes by the actual or potential cautery ; 
but these means are very apt to destroy the disease only partially, and 
consequently, do no good, but, on the contrary, harm, by exciting 
ereater activity in the portion that remains. The knife or scissors 
effect the extirpation most easily and securely; and the ligature 
should be reserved for those cases where excision might be attend- 
ed with irrepressible hemorrhage. It would be subjecting the 
patient to useless pain, and bringing surgery into discredit, to 
attempt extirpation in cases where the extent or connections of the 
disease prevented its complete removal. It is also incumbent on 
the surgeon to search very carefully for glands in the course of 
the absorbents, that may have become affected, since it appears 
that the result of operations for carcinoma, when the glands are af- 
fected, is almost invariably unsatisfactory, however perfectly they 
may seem to be taken away. The reason of this probably is, that the 
glands do not participate in the disease, unless the system be strong- 
ly disposed to it, and consequently their removal, however freely 
and effectually executed, cannot prevent the patient’s relapse. In 
performing the operation, it is not sufficient to take away the mere 
indurated mass, as the surrounding parts are always more or less 
vitiated in their disposition. If the disease is seated in a distinct 
organ, the whole of it ought always to be removed, however small 
the part of it which is actually affected may be; and when the tis- 
sue concerned is not in this way circumscribed, the knife should 
be carried as wide as possible from the tumour. 


Medullary Sarcoma. 


The title of Cerebriform is perhaps more correct than that of 
Medullary, to designate the species of sarcoma which is now to be 
considered ; but, as the general acceptation of the latter term has 
fully sanctioned its use, there would be no advantage in attempting 
a change. 
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The medullary growth bears a close resemblance to the sub- 
stance of brain, not only in appearance, but also in chemical com- 
position. When divided it seems as if composed of irregular 
masses, inclosed, and separated from each other more or less 
completely by thin membranous septa, which become more ob- 
vious after the soft pulpy mass is removed by maceration, or the 
action of alkalies. The consistence of the tumour, though im ge- 
neral pretty nearly that of the brain, is sometimes much denser ; 
at other times more approaching fluidity than the natural state 
of this tissue. Its colour also is subject to much variety, from al- 
most pure white to the darkest red,—the difference in this respect 
seeming to depend on the quantity of blood which circulates through 
the growth, or is effused into its interstices. The proportion of 
blood is sometimes so great, that the tumour when divided resem- 
bles a coagulum; but more frequently it exhibits merely spots or 
blotches, irregularly interspersed through the substance of the mass. 

Occasionally, but not frequently, this morbid growth appears in 
the form of a cyst, the parietes of which, though of little thickness, 
are composed of the cerebriform structure, while the cavity is occu- 
pied by clear serous fluid, usually of a greenish colour. It is then 
apt to be mistaken for distension of a bursa or an abscess; especial- 
ly as the most common seat of the disease in this form is the upper 
and inner part of the thigh. 

Medullary sarcoma may occur in any tissue of the body, but ori- 
ginates most frequently in the bones, testicle. mamma, and eye ; 
next to which the subcutaneous cellular texture, brain, and lym- 
phatic glands, are the most common seats of its commencement. 
Like carcinoma, it extends itself both into the neighbouring parts 
and along the absorbents: but spreads in the former more readily 
than in the latter direction, which is the reverse, as has been already 
stated, of what happens in regard to the other disease. It occurs 
at all ages, but is most frequently met with in infants, and adults 
between twenty and forty. It is recognized by its soft semi-fluc- 
tuating consistence, which is sometimes very apt to make the swel- 
ling be regarded as depending on the presence of a fluid. The 
superficial veins become very much enlarged ; but as they do so, 
though hardly to the same extent, in nearly all chronic enlarge- 
ments, this diagnostic mark must be considered merely as a corrobo- 
ration of the more positive evidence which is afforded by the consist- 
ence, situation, and history of the tumour. The pain that attends 
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it is extremely uncertain, being in some cases very severe, in others 
hardly perceptible. 

This morbid growth, after attaming a certain size, tends to open 
and protrude the soft substance composing it. It does so by slough- 
ing, the formation and evacuation of an abscess, or simply ulcera- 
tion. In whichever of these ways the bursting, as it is called, takes 
place, the iteguments covering the tumour first become red and 
adherent, then the breach is established, the substance of the tu- 
mour presents itself to view, and fungous excrescences usually shoot 
out from the cavity. The discharge that ensues is always profuse, 
and generally very thin, excessively fetid, and occasionally bloody. 
In some cases pure blood is effused from time to time in considera- 
ble quantity ; and hence, Mr Hey of Leeds, who first gave a ge- 
neral description of the disease, named it Fungus Hematodes. ‘This 
term cannot be applied with propriety, and leads to much confu- 
sion, because the fungous protrusions of medullary sarcoma do not 
always, or even generally bleed, while a bleeding fungus may ap- 
pear without being preceded by the medullary formation. There 
is nothing particular in the structure of such bleeding excrescences ; 
and if the term fungus hematodes be retained, it should have its use 
confined to express simply the fact of there bemg a fungous pro- 
trusion from which blood issues. 

Medullary sarcoma, in its advanced stage, is attended with a 
greenish-yellow complexion, and general emaciation. If allowed 
to proceed, it sooner or later destroys the patient by gradual ex- 
haustion. The rapidity of its course, like that of carcinoma, is 
extremely variable, and cannot be foretold according to any. data 
with which we are as yet acquainted. The treatment of this dis- 
ease is, if possible, still less satisfactory than that of the one first 
mentioned. All local applications and internal remedies are ad- 
mitted to be totally useless. The only mode of affording relief is 
excision ; and, owing to the tendency of the morbid action to dif- 
fuse itself into the neighbouring parts, whatever be their nature or 
texture, as well as the taint, or unhealthy disposition of the system, 
leading to its appearance in different parts of the body at the same 
time, the operations for this purpose are very often followed by re- 
lapse. Unless, however, the case does not permit complete abla- 
tion of the tumour, or there should be indications of the disease ex- 
isting in other regions of the body, or the pulse is quickened by the 
local irritation, in which case, so far as I have observed, recovery 
never follows an operation, it is the duty of the surgeon to give the 
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patient the benefit of the chance that is thus afforded; and, of’ 
course, the sooner that this is done the better, after the nature of 

the malady is ascertained. The prospect of permanent relief seems 

most favourable when the disease is seated in the testicle and bones, 

and most hopeless when the eyeball is affected. 

Nearly connected with this kind of growth is that which has been 
named Melanosis. The title was applied by Laennee to tumours pos- 
sessing the same soft brain-like structure, but differing in regard to 
their colour, which, instead of being white, was either green or inter- 
spersed with red, dark-brown, or black. In other respects, the dis- 
eases resemble each other so closely as hardly to require separate 
designations, affecting the same parts, following the same course, 
and requiring the same treatment. It may be remarked, however, 
that the morbid tendency, as shown by extension, reproduction, or 
simultaneous formation at distant parts of the body, is not, in gene- 
ral, nearly so active in the melanotic as in the ordinary form of ce- 
rebriform sarcoma, and that the prospect of benefit from removal 
by operation is consequently not so unfavourable. 


Scrofulous Sarcoma. 


The morbid formation usually called Scrofula, presents different 
appearances, according to the tissue affected. In general, it con- 
stitutes rounded masses or tubercles, as they are named, which con- 
sist of a greyish-yellow, gritty, semi-organized-looking substance. 
It sometimes is not condensed and circumscribed in this way, but 
exists in a diffused state, so as to produce more or less change in 
the structure concerned. In the bones it is confined to the can- 
cellated texture, the interstices of which it fills. In the synovial 
membrane it produces a remarkable thickening, softening, and con- 
version into a sort of gelatinous consistence. In the lungs, lym- 
phatic and mesenteric glands, subcutaneous tissue, brain and dura 
mater, it occurs in the tubercular form. It is not attended with 
pain, and hardly produces any inconvenience, except by its bulk 
causing deformity, or pressing injuriously on important organs. 

The morbid formations generally remain stationary for a longer 
or shorter period after their completion, and then are either ab- 
sorbed, or, as more frequently happens, suppurate, so as to consti- 
tute abscesses, containmg thin sero-purulent fluid, with flakes of 
scrofulous matter or lymph floating in it. When the matter is 
discharged, the restorative process advances slowly and imperfectly ; 
indolent sinuses or weak ulcers almost always result; and owing 
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to the situation of the disease, or the nature of the tissues affected, 
as may too frequently be seen in regard to the lungs and bones, a 
cure is never accomplished. 

The disposition to scrofulous action exists most strongly in 
childhood, from two to fourteen years of age; but traces of its ef- 
fects are sometimes observed much earlier, and it would be difficult 
to prove that its operation does not occasionally continue in the 
most advanced age. The morbid tendency is chiefly inherited as 
a peculiarity of constitution, and is usually associated with light 
hair, blue eyes, a fine skin, and florid complexion ; whence scro- 
fulous children often appear very healthy and thriving until they 
begin to suffer from the effects of their peculiar disposition. The 
earliest external indications of its presence are, in general, swelling 
of the upper lip and columna nasi, with tumefaction of the edges 
of the eyelids. Many exceptions occur in which all these signs 
are wanting, and the patient, though of dark complexion, and ex- 
hibiting in other respects characters quite the reverse of those just 
mentioned, betrays the strongest tendency to’ the disease. 

The scrofulous diathesis or constitution is not always equally 
well marked in the parents and their offspring ; its effects at least 
are much modified by circumstances. Whatever has a weakening 
influence on the individual seems to increase the morbid tendency. 
Youth or sickliness of the parents—bad nursing—unwholesome or 
deficient food—and especially cold with moisture, may be particu- 
larly mentioned as causing or contributing to this effect; and’ some 
people have gone so far as to suppose that they may be sufficient 
to induce scrofulous action without any hereditary taint. ‘This is 
not fully made out, but there can be no doubt that though the ten- 
dency in the parents be strong, it may be weak in the children, 
provided the circumstances which have been mentioned are absent, 
and vice versa. Persons who possess a scrofulous constitution are 
generally more liable to other diseases, and suffer from them more 
severely than those whose systems are more healthy in their dispo- 
sition. It is usual to name all these affections scrofulous when 
they occur in such circumstances, and hence great confusion con- 
tinually arises. In order to avoid this, it will be better to restrict 
the use and signification of the term to those diseases which consist 
in, or proceed directly from, the morbid depositions which have 
been described as the result of scrofulous action. 

In the treatment of scrofula the first object should be to obviate 
the circumstances which cherish the hereditary disposition. The 
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child should be carefully nursed, warmly clothed, and supplied 
with a moderate allowance of wholesome nourishing food. If ne- 
cessary, mild means should be used to correct derangement of the 
intestinal secretions, but nothing is more injurious than to keep up 
incessant irritation of the canal by frequently administermg pur- 
gative medicines, the necessity for which may almost always be ad- 
vantageously superseded by proper regulation of the diet and ex- 
ercise. Should the indications which have been mentioned, or the 
parentage of the patient, lead to the persuasion that the disposition 
to the disease is very strong, the place of residence, if cold and 
moist, ought, if possible, to be changed for one that is dry and 
warm. 

When the scrofulous depositions are actually formed, the great- 
est care must be used to guard against the operation of all direct 
and indirect irritations, which might tend to excite their inflamma- 
tion or suppuration. ‘The means proper for this purpose depend 
on the part of the body affected, and will be explained hereafter ; 
but on all occasions it is right to attend to the climate, the regimen, 
and the secretions of the patient. Of local applications, iodine 
seems to have most power in causing absorption of scrofulous tu- 
mours. Blisters, muriate of ammonia, camphorated mercurial oint- 
ment, pressure, and sea-bathing, are also very useful in conducing 
to the same effect. But it should be carefully recollected, that 
the exciting influence through which they prove beneficial, if not 
duly regulated, may occasion inflammation and suppuration. When 
the abscess is seated in a part of the body exposed to view, as the 
neck, it becomes important to determine what mode of treatment 
will render the resulting cicatrix least observable. Sir A. Cooper 
strongly recommends a small puncture to be made with a lancet so 
soon as any matter is formed, and that then the remaining scrofu- 
lous substance should be squeezed out. The result of many trials 
leads me to conclude, that it is seldom if ever possible in this way 
to effect evacuation completely.. And what seems to be the safest 
practice, is to let the matter be very fully formed before opening 
the abscess, when a free incision should be made; or to abstain 
from evacuation altogether, and trust to absorption. If this should 
not take place,.a spontaneous aperture will occur, and may be en- 
larged if necessary. Various drugs are used empirically under the 
specious pretext of producing a gradual improvement on the pa- 
tient’s constitution. The muriate of lime is one of these; and 
there are people weak enough to believe the assertion, that it some- 
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times requires several years to effect any salutary change. Such 
practice is merely a eloak for quackery, and as such, is not less 
useless to the patient, than disgraceful to the profession. It was 
formerly believed that a miraculous power of curing scrofulous dis- 
eases, by simply touching the patient, belonged to the kings of 
England from Edward the Confessor downwards, whence the com- 
mon name of the disease still in use, viz. the King’s Evil. The ce- 
remony was performed at the commencement of summer, during 
which season there is a strong tendency to spontaneous recovery; 
and this may account so far for the reception of a superstition so 
absurd. 


E’'ncysted Tumours. 


Encysted Tumours, or Wens, as they are called when of large 
size, consist of two parts.—1. A bag or cyst of variable thickness, 
whence they have their title; 2. a quantity of fluid, semifluid, or 
solid matter forming its contents. ‘They are distinguished, in re- 
~ ference to the nature of their contents, into meliceritous, atheroma- 
tous, and steatomatous, accordingly as they possess the consistence 
of honey, putty, or lard; steatomes often contain, mixed up with 
the lardy looking substance, a quantity of hairs, which seem to 
grow from the inner surface of the sac. 

Encysted tumours are of all sizes, but generally between those 
of a pea and walnut. ‘They are mostly seated immediately under 
the skin or mucous membrane, and chiefly abound in the head and 
face. They are also met with about the organs of generation, but 
not nearly so frequently, and still more rarely over the limbs. It 
has been supposed that they are mere overgrowths of the natural 
sebaceous follicles or crypts, which he in the skin: and Dr 
Sharpey has made known to mea curious observation, which would 
go to support this opinion, viz. that the substance, which may be 
squeezed out of the follicles in question, contains numerous small 
hairs, which can be readily seen through a microscope of moderate 
power. In some cases the cyst is obviously of this origin, having 
an aperture in the skin of a size proportioned to its own; but 
these cases must be regarded as exceptions, and the completely sub- 
cutaneous position, the occurrence in the ovaries, and elsewhere, 
not in the neighbourhood of sebaceous follicles, and the usually en- 
tire, imperforated cysts of these tumours, afford good reason to re- 
gard them as altogether new formations. 

Encysted tumours are sometimes, but very rarely, absorbed, and 
local irritation, as that of a blow, especially when it ruptures the 
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bag, occasionally excites the action which effects their removal in 
this way. More frequently they remain stationary after attaining 
a certain size, or gradually enlarge, adhere to the skin, oe 
suppurate, and open. <A foul intractable sore then results, and oc- 
casionally a growth proceeds from it, taking the form, appearance, 
and structure of a fibrous horn, such as the one here represented 
from a curious old preparation in the University Museum. 
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When the tumour inflames, the surrounding cellular substance 
becomes engaged, and diffused swelling, occasionally of large ex- 
tent, ensues, attended with severe pain and constitutional distur- 
bance. In such circumstances a free crucial incision should be 
made through the affected part, and then a poultice be applied un- 
til the sore granulates. 

The best remedy for encysted tumours in their ordinary condi- 
tion is excision, unless the cyst is so situated or adherent that it can- 
not be completely taken away, as in the inner surface of the eyelids, 
or under the tongue, in which cases the part that remains must be 
touched with caustic, and left to slough off, or be removed by the ab- 
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sorbent action of the vessels. When the tumour is seated under the 
scalp, its cyst generally adheres so very loosely, thatthe operation may 
be performed almost instantaneously, and with extreme facility, 
by running a knife through the long direction of the tumour, so as 
to divide the bag and superjacent integuments, and then pulling 
it away with forceps, or turning it out with the handle of the knife. 
If the tumour is large, and has been subjected to pressure, the skin 
usually adheres to it at the most projecting part; and when this is 
found to be the case, an elliptical portion must be removed so as 
to include the conjoined integument and cyst. In other parts of the 
body the bag usually adheres by its whole surface to the surround- 
ing tissue, and must then be either regularly dissected out, or if 
small, punctured, emptied, and touched with caustic. 


General Observations on Tumours. 


Though a very large proportion of the tumours, met with in prac- 
tice, may be readily referred to one or other of the kinds that have 
now been described, it must not be supposed that the characters and 
disposition are always distinctly marked. Various combinations and 
gradations of structure, as well as properties, frequently present them- 
selves, so as to render the diagnosis difficult and uncertain. In gene- 
ral, however, it is still possible to determine the predominant features, 
and accordingly form a correct opinion as to the nature of the dis- 
ease. But tumours also degenerate or change their condition, in 
respect both to substance and action. Thus fibrous growths, after 
remaining for many years firm, circumscribed, moveable, and devoid 
of pain, may become partially or completely softened, confused with 
the surrounding textures, fixed in position, and the seat of uneasy sen- 
sations. Similar changes are observed in the cystic, vascular, and 
even adipose growths. It would hence be often difficult to recognize 
the original nature of tumours presented in practice; but this is of 
little consequence, since, whatever it may have been, the existing 
characters must regulate the opinion and practice. Thus, as already 
stated, fibrous growths may, for a long period of years, retain their 
simple unoffending nature, together with its characteristic features, 
and at length undergo a change so as to assume the condition of 
cerebriform tumours, when. they are found to constitute no less un- 
satisfactory subjects of treatment than if they had originally pos- 
sessed the same malignant disposition. 

This degenerating process sometimes occurs in a reproductive 


form, as is observed in the case of a tumour not unfrequently met 
EF 
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with in both sexes at the time of life when youth is passing into ma- 
turity, and also, though more seldom, at both earlier and later pe- 
riods. It generally occurs on the trunk, and especially on the dor- 
sal region. The structure is usually white and somewhat fibrous 
looking, but sometimes can hardly be distinguished from the adi- 
pose formation, from which, indeed, it has been found to differ only 
in having a slight admixture of cellular substance, rendering it more 
white and firm. There is at first no pain or other unpleasant symp- 
toms, and the patient usually retams good general health. The ope- 
ration for removal, in these circumstances, is readily undertaken, and 
executed without any difficulty or immediate bad consequence. 
But very soon after the wound is healed another growth, or more 
frequently several of the same kind appear in the neighbour- 
hood ; and if these be removed they are speedily succeeded by new 
productions, of which the consistence is harder or softer, the en- 
largement more rapid, and the distinction from neighbouring parts 
less complete. They also become painful and inclined to ulcerate 
and fungate, and finally prove fatal to the patient. In the case 
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ture of the disease, and declined any farther interference. It 
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would be difficult to assign the proper place for this tumour in a 
systematic arrangement of morbid growths, and still more so to lay 
down any certain diagnostics of its presence; the issue of an ope- 
ration being the only means of recognition hitherto determined. 
Could its nature be ascertained previously, of course no proceeding 
of this kind should be adopted, since the irritation attending it evi- - 
dently accelerates the morbid process. 

In examining tumours with the view of ascertaining the nature 
of their structure, some practitioners are wont to explore their sub- 
stance by introducing into it a flat needle, plane or grooved, to per- 
mit the contents, if fluid, to escape: and there may“occasionally be 
so much difficulty as to warrant this practice. But in general, all 
such liberties should be carefully avoided, as useless and dangerous, 
from their tendency to excite the morbid disposition of the part. 
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CHAPTER VIII. 


BLOOD-VESSELS. 


Arteries. 


Tue two great arterial trunks, the aorta and pulmonary artery, 
agree generally in structure and function, but differ remarkably in 
two respects. The branches of the former unite or anastomose 
freely with their neighbours, while those of the latter continue un- 
connected from their origin to their termination ; and the coats of 
the aorta are prone to morbid action, while those of the pulmo- 
nary artery are hardly known ever to suffer from it. It is the 
aorta alone which affords subject for surgical practice. 

The arterial tube is composed of three coats; 1. The exter- 
nal or cellular; 2. The middle or fibrous; and. 3. The internal 
or serous. ‘The first of these consists merely of condensed cellu- 
lar membrane, and is therefore not recognized by some as a dis- 
tinct tissue, beg regarded rather as a modification of the cellular 
sheath which envelopes other organs of the body. But the larger 
arteries and vems, where lying contiguous, have usually a cover- 
ing of this kind in addition to the one in question, which, from its 
compactness, strength, and constant existence, ought certainly to 
be considered an essential constituent part of the vessel. The 
middle coat is composed of circular fibres, which, from their ap- 
pearance and properties, may with most propriety be referred to 
the elastic tissue. When examined in a large artery of the hu- 
man body, or in the artery of a large animal, as the horse, they are 
distinctly extensible and resilient, so as to resemble the “igamen- 
tum nuchae of quadrupeds, and other similar structures. The 
elastic property of this coat must tend to preserve the vessel of 
a certain size, In opposition to the distending force of the blood, 
and the effect of any vital contractile power resident in the arterial 
tissue. That the arteries do possess such a power, cannot be de- 
nied, since during life, and even for some time after death, at 
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least after the extinction of sensation, they contract much beyond 
the limit determined by their elasticity, whenever they are freed 
from the distension of their contents. The internal coat is distin- 
guished by its thinness and smoothness; it is probably lubricated 
by a secretion from its own surface,—and resembles the membranes 
which line the cavities of the body, whence it is named the Serous 
coat. 

All of these coats are vascular, and capable of performing the 
actions, whether healthy or morbid, which are exercised by the 
nutritious system of other parts, but the internal one is most. sub- 
ject to disease, and generally seems to be the source of alterations 
from the healthy structure, when they occur in the other consti- 
tuent parts’of the vessel. The actions which take place in it most 
frequently and readily, are effusion of lymph and diseased nutrition. 

Effusion is induced as an immediate effect of various local irri- 
tations, such as pressure or wounds; on which circumstance are 
founded the various methods of obstructing arteries, that have been 
proposed in the treatment of disease. It is ascertained, from ex- 
periments made on dogs and horses, that, if an artery be subjected 
for some hours to the pressure of a tight bandage encircling the 
limb, the canal of the vessel sometimes becomes impervious. ‘T’his 
effect results more surely when the sides of the artery itself are di- 
rectly compressed ; and Dr Jones discovered, that, when the inter- 
_nal and middle coats are divided, lymph is effused so copiously 
that obstruction frequently ensues, though the constric- 
tion be not continued after the division is effected. De- 
sault had ingeniously contrived to do this by tying the 
vessel tightly with a firm round ligature, which, making 
no impression on the tough external coat, but dividing 
the soft yieldig ones within, could be removed so as to 
leave the former entire, and the latter completely cut. 
Various attempts have been made to obliterate the arte- 
ries of the human subject by these means. Assalini em- 
ployed little forceps, the blades of which could be ap- 
proximated with regulated force by a screw passing 
through the handles. Mr Crampton made use of a 
piece of wood about three inches long, and having an 
oval extremity, in which there were two holes, for receiv- 
ing a narrow tape after it was drawn under the artery, 
when it was tightened by-a screw in the handle.* Mr Travers 
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conjoined pressure with division of the inner coats, by tying a liga- 
ture tightly with a slip-knot, and removing it froma few hours to;two 
days afterwards. These scientific and reasonable trials occasionally 
proved successful in practice, but the results have been very irregu- 
lar. The obliteration of human arteries, though accomplished by 
the same process, appears to be not so readily induced or complet- 
ed as in the lower animals. And there are few situations in which 
the vessels are sufficiently accessible to admit of the necessary ma- 
nipulations for effecting a temporary obstruction. All proceedings 
with this view are therefore now abandoned, and the method inva- 
riably followed, consists in tying the vessel firmly with a small round 
silk ligature, which is left to be detached by the ulcerative absorp- 
tion instituted through the irritation caused by its presence; the ef- 
fusion of lymph that directly succeeds its application, sealing up 
‘the cavity both above and below, so as to prevent hemorrhage dur- 
ing the process of separation. 

M. Amussat of Paris has lately contrived another method of ob- 
structing large arteries, which generally succeeds in the lower ani- 
mals, and has also been executed with success on the human sub- 
ject. It consists in seizing the bare coats of the artery transverse- 
ly with two pairs of forceps, and then, separating the two instru- 
ments from each other, so as to rupture the internal coats, and 
throw them into folds. The effect of this procedure is interesting 
in respect to the pathology of the arteries, but will not probably be 
preferred in practice to that of the hgature. 

Lymph is also effused from the arterial coats as a consequence 
of inflammation; and the spontaneous obstructions which thus en- 
sue deserve much attention. ‘Though probably not very uncom- 
mon, they escaped observation until very lately, and are yet far 
from being generally known. The inflammation may be limited 
to a small part of the vessel, or affect nearly the whole of the ar- 
terial system. The circumstances immediately concerned in its 
production are unknown; but it is observed to be nearly confined 
.to adults at or beyond middle age, having a bad habit of body. 
According to its extent and violence, the patient feels pain in the 
region of the vessels concerned, which is aggravated by pressure or 
motion, and attended with more or less fever. As, from the depth 
of the vessels, there is no external appearance of disease, these 
symptoms are usually referred to rheumatism, and medical aid is 
not required until inconvenience begins to be experienced from the 
obstruction in the circulation which ensues; at least such has been 
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the case in nearly all the instances of this occurrence hitherto re- 
corded. The impoverished limb becomes cold and numb; and if 


stimulating means be employed to 
rouse the weakened actions, they 
readily excite inflammation, which 
speedily runs on to gangrene and 
mortification. On dissection, the 
vessels are found contracted, thick- 
ened in their coats, and firmly plug- 
ged with a firm, brown, fibrinous 
coagulum. The internal coat is 
sometimes ruptured or irregularly 
lacerated, so as to impede the chan- 
nel of the vessel. Obstruction of 
the vessels with coagulum used to 
be considered a regular conse- 
quence of mortification; but it is 
now ascertained to be by no means 
a common occurrence; and when 
it does happen, ought probably ra- 
ther to be regarded as a cause than 
an effect of the mortification. In- 
stead of the disease leading to the 
death of the part, there is reason 
to believe that it sometimes ter- 
minates in recovery, owing to the 
blood passing through anastomos- 
ing vessels, which gradually en- 
large; so as to convey adequate 
nourishment. 

Opportunity is seldom afforded 
to treat the primary inflammation, 
and its diagnosis would not be easy. 
In case of its being discovered 
sufficiently early, the proper re- 
medies would be local bleeding 


and fomentations, with calomel and opium given internally. After 
the obstruction is completed, which may be learned by the colé- 
ness, numbness, want of pulsation, and history of the case, the ui- 
most care must be taken to protect the weakened part from de- 


pression on the one hand, and excitement on the other. 


It ought 
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to be warmly clothed, but guarded against external heat, and all 
other stimulants. Should mortification ensue, amputation ought to 
be performed above the obstruction, unless a line of demarcation 
appears lower. 

Diseased nutrition of the internal coat is a very common occur- 
rence, especially in advanced age, and unsound constitutions. ‘The 
consequence of it is a deposition either of a soft pultaceous sub- 
stance, which is named its atheromatous degeneration, or of calca- 
reous scales, which constitute what is called ossification of the ar- 
tery. In both cases this morbid change affects principally the 
inner coat, a slender film on the surface of which remains as a lin- 
ing to the vessel. The two diseased alterations generally exist to- 
gether, in variable proportion. They affect most frequently the 
aorta, and arteries of the inferior extremities. They seldom take 
place extensively before the age of sixty; but are then so common, 
that they might almost be regarded as natural occurrences. Males 
are more subject to them than females. When an artery becomes 
ossified it usually dilates, and thus transmits the blood more readily 
than might be expected from the thickening which it suffers; but 
still, owing to the rigidity of the tube, or some other cause, it does 
not seem to do so with the same freedom as in the natural state; 
and the patient complains of weakness, pain, and other uncomfort- 
able sensations, with more or less emaciation in the part of the body 
where the vessel is distributed. The mortification described by Mr 
Pott, which sometimes attacks the toes and feet of old men, has been 
ascribed to ossification of the arteries, but not very satisfactorily ; 
since, if this cause were sufficient for its production, it ought to be 
much more frequent than it actually is. In the cases I have had 
an opportunity of dissecting, the arteries were not only ossified, but 
completely obstructed with a dense coagulum; and perhaps the 
weakened limb may be finally destroyed. by the altered surface of 
its vessels causing coagulation of their contents. 


Wounds of Arteries. 


When an artery is wounded, the blood issues from it with great 
force in a stream, which is either continuous, or varied by succes- 
sive pulsatory jets, according to the size of the vessel, and the aper- 
ture made in its coats. Unless the artery concerned be very large, 
or particularly circumstanced, as will be explained hereafter, in 
which cases the hemorrhage does not cease until the individual has 
suffered a fatal depletion,—the HOE of blood gradually diminishes, 
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and after a time ceases, when the wound heals as it would have 
done in other circumstances. Various explanations have been of- 
fered to account for the spontaneous cessation of arterial hemor- 
rhage. Petit (1730,) referred it to the coagulation of blood, first 
without and then within the orifice of the vessel, so as to form a 
sort of cork or stopper to it. Morand, (1736,) in addition to co- 
agulation, insisted upon their bemg also contraction of the mouth 
of the artery, both as to length and width, so that it assumed a 
conical form, which retained the clot. Pouteau (1760,) rejected 
the preceding explanations, and referred the whole effect to injec- 
tion of blood imto the cellular substance. Dr arkland (1763,) 
maintained, to the conviction for a long while of most surgeons in 
this country, that the process consisted in shrinking and oblitera- 
tion of the wounded vessel up to the first branch that came off 
above the injured part. In 1807, Dr Jones proved, by a full and 
conclusive course of experiments, that none of these opinions were 
correct,—that the process in question was a complicated one,—and 
that it consisted of various distinct steps. He ascertained that, in 
the first place, the extremity of the artery contracted somewhat, 
and withdrew itself by retraction; that then the blood was inject- 
ed into the surrounding cellular substance, especially that of the 
sheath, and coagulated there, after which a coagulum formed first 
on the outside, then m the interior of the orifice of the vessel; and 
that lastly, lymph being effused from the cut edges of the arterial 
coats, became gradually organized, so as to complete the obstruc- _ 
tion. In the course of time the artery contracted up to the first 
branch, and the clots were absorbed, when the cure might be con- 
sidered complete. When the artery which has been wounded is 
prevented from retracting by its firm connection with the neigh- 
bouring parts, or by being only partially divided, or when the sur- 
rounding cellular substance is either very dense or very lax, this 
process is impeded, and the hemorrhage proves more obstinate than 
in ordinary cases. On the contrary, when an artery is not cut, but 
torn across, it seldom bleeds at all, even though of large size, be- 
cause the external or cellular coat being the last to give way 
during the stretching of the artery, when at last ruptured, is elon- 
gated beyond the internal and middle ones, and instead of re- 
suming its relative situation with regard to them, collapses into a 
conical form, so as effectually to close the orifice. This explana- 
tion I ventured originally to give on the authority of experiments 
repeatedly performed, and as affording a more satisfactory expla- 
nation of the fact than those hitherto offered to account for it, viz. 
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that arteries retract more when torn,—that the edges of the orifice 
are killed by the violence, and therefore induce more-speedy coa~ 
gulation of the blood,—and that the internal coats are more exten- 
_ sively ruptured than the external one, so as to form irregular folds 
or projections into the cavity. Every opportunity of ascertaining 
the truth by actual examination, and they have not been few, has 
tended to confirm my opinion, showing that the internal and middle 
coats terminate abruptly by a smooth circular edge, as if cut by a 
ligature, and that the external.one forms a - bag containing 
coagulated blood. 

In some constitutions there is a remarkable disposition to bleed, 
so that the slightest wounds become troublesome, or even dange- 
rous. ‘This hemorrhagic tendency is generally observed most dis- 
tinctly in children,—is associated with both fair and dark com- 
plexions,—is frequently hereditary, and can be en only by 
experience of its effects. 

The means employed artificially for conducing to the cessation 

of hemorrhage, may be referred to the ligature, pressure, and styp- 
tics. The use of the ligature was introduced by Ambrose Paré in 
the latter end of the sixteenth century. He, and still more his 
successors, applied it injuriously by including a portion of the sur- 
rounding tissues to give it a secure hold. Paré employed large 
broad-bladed forceps, called crane-bill from their shape; but the 
instrument generally preferred was a curved needle, which, being 
thrust through or around the vessel, together with the parts adjoin- 
ing, subjected to the hgature a mass not only quite superfluous, but 
which likewise was apt to occasion great inconvenience by shrink- 
ing subsequently so as to render the ligature loose, by delaying its 
separation, or by exciting inflammation. Mr Bromfield (1772,) 
pointed out the propriety of tying merely the coats of the vessel, 
and introduced into general use for this purpose the Tenaculum, 
which had been previously recommended by Cheselden. It con- 
sisted of a sharp, curved, round needle fixed in a handle, and was 
employed to transfix and draw out the mouth of the artery, so as 
to let the ligature be tied about it. The common dissecting for- 
ceps until lately almost superseded the tenaculum, as rendering the 
insulation of the vessel more easy and complete; but are now little 
used, in consequence of the more convenient instrument, represent- 
ed, Plate II. Fig. 4, having been introduced, chiefiy through the re- 
commendation of Mr Liston. The best material for the ligature 
is stay silk, of such strength that twenty-four yards of it weigh one 
drachm. It ought to be waxed previously to being used. 
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When the artery wounded is of large size, it must be tied both 
above and below the opening, as the anastomosing branches would 
otherwise maintain the hemorrhage from the-inferior orifice. If it 
is necessary, in order to apply the ligatures, to expose the artery 
more fully, this should if possible be done by dilating the original 
wound, since there is apt to be much difficulty in finding the aper- 
ture when the surgeon cuts down on a different side of the vessel ~ 
from that which is punctured. 

In tymg an artery which has bled repeatedly, it is necessary to 
beware of mistaking for the orifice of the vessel a fibrinous cylin- 
drical extension of it, the ligature of which could not produce any 
permanent or beneficial effect. 

Pressure may, on many occasions, be employed to suppress hemor- 
rhage more conveniently than the ligature, as when the artery is 
but small, or lies over some unyielding part which can afford good 
counter-pressure,—or is much branched and freely connected with 
neighbouring arteries of large size, so that several orifices would 
require to be tied,—when it is situated so deeply that the ligature 
could not be applied without a serious operation,—or is in a state of 
ulceration. In wounds of the hands and feet, especially the palms 
of the former, and soles of the latter, no method is so convenient for 
stopping bleeding as pressure. Lint or sponge may be employed to 
effect the pressure ; but the former is on many accounts preferable. 
Folded portions of it, successively increased in size, constituting 
what are called graduated compresses, ought to be applied over the 
bleeding’ vessel, and secured by a proper bandage. Unless the first 
one is placed directly on the orifice of the artery, the subsequent 
pieces, however firmly compressed, will have little effect, and there- 
fore the wound should if necessary be dilated sufficiently to admit 
the lint. When the hemorrhage takes place into a cavity, the parietes 
of which are firm and unyielding, it may sometimes be restrained 
by closing the outlets, so as to make the blood accumulate, and 
press upon the orifices whence it issues. ‘Thus epistaxis, or bleeding 
from the nose, may be arrested, and also lemorrhage from the ute- 
rus in the early months of pregnancy, by plugging the nostrils and 
vagina. Bleeding from a leech-bite may be arrested by transfixing 
the wound with a sewing needle, and tying a thread tightly round 
it. In the same way was subdued a hemorrhage from the wmbili- 
cus of an infant, two weeks old, which I saw with Dr Begbie, and 
where the actual cautery had been used. in vain, at the suggestion of 
the late Dr Hamilton, who said that the very few cases of the same 
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kind previously seen by him had proved fatal. I passed two sewing 
needles crosswise as deep as possible through the conical cavity from 
which the blood proceeded, and then tied a thread round them. 

Stypties are agents which, independently of any compressing ef- 
fect, possess a power of checking hemorrhage. Of these may be 
mentioned the sulphates of copper, zinc, iron, and alumina, and the 
nitrate of silver: strong spirits, oil of turpentine, and the actual 
cautery ; also soft spongy or powdery substances, such as dried ly- 
coperdon, spiders’ webs, and the agaric of the oak or amadou. This 
last constituted the famous styptic of Brossard, which possessed a 
very high reputation both in France and in this country towards 
the close of the last century. Before the proper principles for ap- 
plying the hgature were ascertained and received, styptics were re- 
garded as important means for controlling hemorrhage; but they 
arenow very little used; and the actual cautery is almost the only one 
of them still retained in use. It is occasionally, but very rarely re- | 
sorted to on account of bleeding in situations inaccessible either to 
the ligature or to pressure. M. Amussat has lately endeavoured 
to introduce a fourth mode of suppressing hemorrhage, which con- 
sists in twisting the mouths of the vessels. This torsion is effected 
differently, according to the size of the artery. When small, it is 
simply twisted; when large, the internal coats are first pushed back 
by means of one pair of forceps, while the extremity is tightly held 
by another. There can be no doubt as to the possibility of attain- 
ing the object on this principle; but the expediency of doing so 
seems much more questionable. In the removal of a tumour, or 
any other considerable dissection, most of the arterial branches 
which throw out jets of blood when divided are speedily obstructed 
by the spontaneous process; so that at the conclusion of the opera- 
tion only the few of larger capacity requiring ligatures present 
themselves to view. Now, if every bleeding point had been sub- 
jected to torsion in the first instance, it might thus seem to have been 
productive of great benefit, while, if applied to the larger vessels, 
it would not afford so complete security as the ligature. There is 
accordingly hardly any case in which the torsion proves useful except 
in wounds of the lips and cheeks, in which union by the first inten- 
tion is very desirable, and almost certainly effected if the raw edges 
are placed properly in contact. But the coronary arteries and other 
branches of the facial cannot be tied without leaving threads apt to 
disturb the adhesive process, while from the projection of their cut 
extremities beyond the surface of the wound, they are_very favour- 
ably situated for being twisted. 
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The bleeding, after it has been stopped, sometimes returns, when 
it is called secondary hemorrhage, If it has ceased spontaneously 
merely through the natural process aided perhaps by syncope, 
which favours coagulation, the reaction of the system that ensues 
within an hour or two is apt to reinduce it. If arrested by pres- 
sure, it may return either at this time, or not until two or three 
days afterwards, when the feverish excitement which is then occa- 
sioned by the irritation of the wound, tends to promote it; and if 
a ligature has been applied, the ulceration by which it is separated, 
if too rapid or extensive, may cause a bleeding from three days to 
as many weeks after the infliction of the injury. When the he- 
morrhage, therefore, is considerable, the local means of restraining 
it ought to be assisted by those which produce a corresponding ef- 
fect on the system, such as rest, quiet, low diet, cooling purgatives, 
and whatever else may seem likely to moderate the force of the 
circulation. 

It has been proposed to obviate the immediately fatal effect of 
excessive hemorrhage, by transfusing the blood of another indivi- 
dual into the veins of the patient. The experience hitherto ac- 
quired on this subject is very limited, and far from satisfactory. 
The profuse depletion requisite to sanction such a proceeding is 
generally either accompanied with some incurable lesion of the 
system, or happens in circumstances which prevent the preparations 
for it from being completed soon enough. 

The simplest and best mode of performing the operation, is to 
fasten a bladder to the canula of a small trocar, or a small silver 
tube made for the purpose, with its extremity rounded and slightly 
curved, which, being introduced into one of the veins of the arm, 
will transmit the blood received in the bladder, as it flows from the 
vein of the person who affords it, and descends into that of the pa- 
tient by its own weight, or the influence of slight pressure exercised 
on the bag. The various ingenious and complicated apparatus, 
which have been contrived for effecting transfusion, are less ma- 
nageable than this very simple one, which may always be constructed 
extemporaneously, and are objectionable on account of the exten- 
sive surface of dead matter to which they expose the blood, besides 
the risk of injecting air that attends their use. 


Aneurism. 


By the term Aneurism is understood a sac contaming blood, 
fluid or coagulated, and communicating with the trunk of an artery. 
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There has been much dispute as to the constitution of the aneu- 
rismal sac. Sennert, Severinus, Hildanus, Wiseman, &c. supposed 
that all the coats of the artery were destroyed; and that it was 
formed by the surrounding cellular substance alone. Forrestus, 
Ruysch, Diemerbroek, &c. thought that the artery was merely di- 
lated; while Morgagni, Lancisi, Guattani, &c. maintained, that 
aneurisms might result either from simple dilatation of the vessel, 
or from expansion of the cellular substance, and therefore divided 
them into true and false, accordingly as the artery was dilated or 
ruptured. Scarpa has laboured to prove that the former do not 
exist, there being always rupture of the internal and middle coats. 
He has not succeeded in establishing his opinion to the full. extent, 
but has certainly ascertained that it is extremely rare to find the ar- 
tery entire, and forming the sac by its mere expansion. 

Aneurisms may be conveniently divided into true and false. 
The former bemg those in which one or more of the arterial coats 
remain entire; the latter, those in which the vessel is completely 
ruptured, and the sac is formed by the surrounding cellular sub- 
stance. 

True aneurisms may be subdivided into those which consist of 
simple dilatation of all the coats, and those in which the external 
one alone remains entire. The former are very rare, and nearly 
confined to two parts of the arterial system, viz. the aorta, and ar- 
teries of the brain. It was formerly supposed from careless ob- 
servation, that aneurism of the aorta generally depended on dilata- 
tion of all the coats, but Scarpa showed that, in the great majority 
of cases, the inner ones at least 
were ruptured. Exceptions, how- 
ever, are sometimes met with, in 
which there can be no doubt as 
to the integrity of the vessel. In 
the arteries of the brain, the ex- 
ternal coat is very thin, and af- 
fords little resistance when the in- 
ner ones are destroyed by disease. 
Aneurism is therefore very rare 
in this situation, and when it does 
occur, depends on a general dila- 
tation of the vessel. 

The true aneurisms, in which the internal coats are destroyed, 
and the external one alone remains, are much more common. 
Their shape is not so regular as that of the last mentioned kind, 
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since the external coat does not dilate uniformly round the circum- 
ference of the vessel, but usually expands merely on that side 
where the internal layers are ruptured, so as to form a sort of bag 
or pouch, which often has only a very narrow communication with 
the artery. The blood, which is received into this cavity, being re- 
moved as it were from the current of circulation, and exposed to a 
surface different from that of the healthy vessel, has a double m- 
ducement to coagulate, and accordingly does so, not all at once, 
but by degrees, thus forming a succession of concentric fibrinous 
lamine, which line the aneurismal sac, and sometimes fill its cavity 
completely. 

The arteries lable 
to this disease are 
almost all the great 
trunks of the system ; 
and the parts of their 
course most frequent- 
ly affected are those 
where they give off 
large branches, or are 
exposed by their si- 
tuation to sudden ex- 
tremes of tension and 
relaxation. The aorta 
at its arch, origin of 
the cceliac, and its bi- 
furcation, the carotid 
at its division, the ax- 
illary, the external il- 
iac at the groin, and 
the popliteal, are the 
most common seats of 
its occurrence. The C2: 


first step in the production of this kind of aneurism is the formation 
of a breach in the inner coats, through which the blood, being con- 
stantly urged by the force of the heart, will pass and gradually 
distend the cellular coat into a bag, The tumour thus caused 
must press upon the surrounding tissues, and excite, by the irrita- 
tion of its constantly increasing size, such an effusion of lymph into 
their textures as will greatly strengthen the parietes of the bag. 
The original breach or crevice can generally be traced either to a 
blow, sudden extension, and such sorts of violence, or to violent 
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impulse of the heart, consequent upon some emotion of the mind 
or exertion of the body. It would be difficult for these means to 
rupture the internal coats of a sound artery, and if they did so, the 
speedy effusion of lymph would, we have reason to believe, im most 
cases at least, not only repair the injury, but obliterate the vessel. 
The artery, therefore, must in general be predisposed to suffer the 
process that has been described, by undergoing morbid degenera- 
tion of the internal coat, which renders it soft, easily torn, and un- 
fit for performing the adhesive action. It has been already stated, 
that the inner and middle coats, though extensively altered in their 
structure, usually retam a thin membranous film, were it not for 
which, the frequency of aneurism would doubtless be much greater 
than it actually is; since in that case there would be no occasion 
for any particular force to cause the breach, and it would occur as 
a certain consequence of the atheromatous alteration. Males are 
more subject to the disease than females, probably for the double 
reason that their predisposition to unsoundness of the arterial coats 
is stronger, and also that they are more exposed to the exciting in- 
fluence of violent exertion, which may operate in determining the 
morbid degeneration of the artery concerned, as well as in directly 
causing the commencement of the aneurism. 

In false aneurisms none of the coats remain entire, and the sac 
is formed, in part of its extent at | <> 
least, merely by the surrounding : 
cellular substance. They are ge- 
nerally of larger size and more 
irregular figure than those which 
retain part of the arterial coats 
in their composition, whence also 
their contents are usually more 
completely coagulated. They are 
produced in two ways; 1. By the 
formation at once of a breach 
through all the coats of the ves- 
sels together, which may be ef- 
fected either by wounds, or other 
kinds of violence, or by ulcera- 
tive absorption; 2. By the sac 
of a true aneurism giving way, 
so as to allow its contents to 
escape, and distend the cellular 
substance into another bag, as 
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in this case, where the sac of a true aneurism of the femoral artery 
is seen lying inclosed in that of a false one. They are there- 
fore divided into primary and secondary ; they occur much more 
extensively over the arterial system than the true kind, since they 
not only result from these, but may arise from almost any artery 
that is wounded, and are frequently connected with vessels of in- 
considerable size, such as the temporal or radial, while those of 
spontaneous origin are limited to the larger trunks. 

The signs of aneurism are tumour, subsiding under pressure, 
and returning when relieved from it with a whizzing noise, and 
thrilling feel; pulsation, or rather, violent distending throbbing ; 
feebleness of pulse, coldness, numbness, and weakness of the 
parts beyond the disease, cedematous swelling and pain, owing to 
the pressure of the aneurism on the veins and nerves. When the 
aneurism is internal, these indications cannot always be recognized, 
but there are then generally others presented by the derangement 
of function, which is caused by the presence of the tumour impeding 
the action of neighbouring organs. These, however, are often not 
distinct, and at the same time are apt to be mistaken for the signs of 
‘other affections. The compressibility and pulsation of the tumour 
are the grand distinguishing characters of aneurism. They are 
most distinct when all the coats remain entire, because then the 
contents of the sac generally continue fluid; they are usually well 
marked so long as the external coat does not give way; but in 
false aneurisms, especially those of old standing, where the cavity 
is of large size and irregular figure, they are often very obscure, 
or altogether unobservable, owing to the extent of coagulation 
which is apt to occur in such circumstances. The pulsatory move- 
ment communicated to solid tumours by large arteries lying under 
them, is sometimes mistaken for the pulsation of an aneurism. This 
error will be avoided by recollecting, that in aneurism there is a 
general and forcible expansion of the whole sac, which can be per- 
ceived as distinctly when the tumour is embraced laterally, as when 
the hand is placed upon it, while the deceitful impulse communi- 
cated by an artery to a tumour seated over it, is merely a faint 
heaving upwards, which can be felt only when the surgeon presses 
in the direction of the vessel. 

The natural course of aneurism is to grow larger and larger, to 
change from the constitution of the true into that of the false kind, 


and then to terminate in one of the following modes. 1. The con- 
G 
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tents coagulate, and are absorbed with, or without, obliteration of 
the vessel; as in the remark- 
able case here represented 
from a preparation in the 
University Museum, where 
an aneurism of the aorta had 
undergone a_ spontaneous 
cure, and of which Dr Mon- 
ro has given a particular ac- 
count in his observations on 
aneurism of the abdominal 
aorta;* 2. The artery becomes 
obstructed from coagulation, 
or the effusion of lymph, and 
ulcerative absorption of the 
parietes of the tumour al- 
lows its contents to escape; 
3. The sac opens by ulcera- 
tion or sloughing, without 
previous obstruction of the 
vessel. The consequence of 
the two first of these termi- 
nations is a natural cure, that 
of the third a fatal hemor- 
rhage. 

The treatment of aneurism 
consists in the use of means 
which tend to promote one or 
other of the two'salutary pro- 
cesses Just mentioned. The earliest attempts of this kind were di- 
rected with a view to the second of them, and their rudeness was 
equalled by their severity. The sac having been opened by cutting 
or burning, its contents were turned out, and then the hemorrhage 
was restrained by repeated applications of the actual cautery, or 
some other powerful styptic. The introduction of the ligature for 
closing the mouths of arteries rendered this operation less painful, 
formidable, and uncertain; but the difficulty and danger attending 
it continued to be very great, and the instances of recovery were 
extremely rare. Surgeons, therefore, turned their attention to the 
other mode of natural cure, and endeavoured to promote coagula~ 


* Edinburgh Journal of Medical Science. 
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tion, by lessening the force of the circulation, through the effect. of 
bleeding, low diet, and rest. This plan of treatment is usually dis- 
tinguished as that of Valsalva. In addition to these means, Guat- 
tani recommended tight bandaging of the limb and tumour. Both 
methods were found to be extremely inefficient and uncertain, so 
that, though productive of less harm, they hardly afforded more be- 
nefit than the bloody proceeding which has been already described, 
and was in those days called the Operation for Aneurism. The 
good old fashion of performing amputation of the limb affected 
was therefore generally followed, until it fortunately occurred to 
John Hunter, (1785,) and much about the same time to Desault, 
that an effectual method of causing coagulation would be to ob- 
struct the artery above the tumour, or between it and the heart, so 
that thus the natural cure by coagulation and absorption might be 
safely and certainly induced. 

The first trials of this new practice were hardly so successful as 
was anticipated, owing to the vexatious, alarming, and not unfre- 
quently fatal hemorrhage which attended the separation of the liga- 
ture applied to effect obstruction of the artery. To obviate this 
cause of failure various contrivances were employed. The ligatures 
were sometimes drawn gently, lest they should cut the coats of the 
vessel, or a little roll of plaster was interposed with the same view 
between the knot and artery. Ligatures in the form of tapes were 
employed ; two or three of them were tied at some distance from 
each other, so as to compress a considerable extent of the vessel ; 
and ligatures of reserve, as they were called, being introduced under 
the artery, beyond those which had been tied, were left loose, so 
that they might be drawn tight if occasion should require. Not- 
withstanding all these precautions, bleeding still occurred as often 
as before, and proved, if possible, even more unmanageable. In 
despair, therefore, of obstructing arteries safely in this way, attempts 
were made to obliterate them without inducing the ulcerative ab- 
sorption which was requisite for the separation of the ligature. 
Simple compression of the vessel, division of its ternal coat, and 
these two means conjoined, were tried for this purpose, but, as has 
been already stated, however promising they might appear from 
their results when practised on the lower animals, they were fourd 
to operate very uncertainly on the human arteries. Though these 
experiments thus did not lead directly to any practical improve- 
ment, they occasioned such a series of extensive and accurate ob- 
servations, as had the happy effect of developing the true principles 
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on which the bleeding caused by ligatures depends, and consequent- 
ly showed how it was to be avoided. 

The great source of danger was found to proceed from the ul- 
ceration which detaches the ligature going beyond due bounds ; 
and it was ascertained that the circumstances most conducive tu 
this, were extensive separation of the artery from its neighbouring 
connections, the interposition of much foreign matter between it and 
them, or the irregular puckering of the coats by flat or twisted liga- 
tures, also laceration and contusion of the neighbouring tissues, 
caused by exposing the vessel with the fingers or any blunt-pointed 
instrument, which prevented union by the first intention, and ex- 
cited inflammation. Such being the case, it naturally followed that 
the most effectual method of preventing hemorrhage was to use a 
ligature small, firm, and round, to pass it round the artery with as 
little disturbance as possible to its connections, and to draw it 
tightly. It is to British surgeons, especially Messrs Jones, Hodg- 
son, Lawrence, and ‘Travers, that the profession are chiefly indebted 
for establishing these principles, which render the use of the liga- 
ture in the hands of a good operator equally easy and safe. To 
them, also, and more particularly to Cooper, Abernethy, and Liston, 
together with Drs Post and Mott in America, is to be ascribed the 
honour of leading the way by their bold and successful operations, 
resting on the sound foundation of correct pathology, to the prac- 
tice of the present day in the treatment of aneurism, which contrasts 
remarkably, by its simplicity and safety, with the complexity and 
danger of the older methods. 

The ligature should consist of waxed stay silk, and may in every 
situation be passed round the artery by means of the simple needle 
represented, (Plate I. Fig. 3,) after the sheath of the vessel has 
been opened merely to an extent sufficient for the purpose. One 
ligature only ought to be employed, unless the operator unfortu- 
nately denudes the artery too far, when he will diminish the risk of 
hemorrhage by introducing two threads, and tying them as far 
apart from each other as the detachment of the vessel permits, after 
which he should divide the artery between them. Mr Abernethy 
recommended this proceeding as proper on all occasions admitting 
of it, in order to take off the effect of tension, and place the li- 
gature as nearly as possible in the same situation with one appli- 
ed after amputation, where the chance of bleeding is known to 
be greatly less. The difference of the two cases in all probability 
does not depend on tension, while cutting the artery between the 
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ligatures is attended with considerable danger of hemorrhage, and 
it will, therefore, be proper to confine this practice to the circum- 
stances which have been mentioned as requiring it. 

After the principal artery of the limb is obstructed, the capillary 
anastomoses of the branches which arise above and below the im- 
pervious part, afford a new channel for the conveyance of the blood, 
and in general so free a one, that little apprehension need be en- 
tertained of bad consequences from imperfect circulation. The di- 
latation of the small vessels which occurs before the operation, ow- 
ing to the natural channel becoming more or less impeded by the 
disease, also contributes to prevent this. It has been thought by 
Dr Parry of Bath, M. Maunoir of Geneva, &c. that new branches 
are occasionally formed, after a time, between the obstructed ex- 
tremities of the artery, leading directly from the one to the other; 
but there can be no doubt that the alleged new vessels are really 
tae old ones of the sheath, which become enlarged in a greater pro- 
portion than the neighbouring capillaries, conformably with a well 
ascertained law of anastomotic circulation, viz. that those branches 
have the greatest tendency to enlarge, which lie most nearly in the 
course of the obstructed vessel. In order to prepare the new pas- 
sage for nourishing the limb, it has been proposed to delay operat- 
ing in recent cases; but the mconvenience attending a large sac, 
the contents of which are sometimes slowly and imperfectly absorb- 
ed, or excite irritation that induces suppuration, and the risk of the 
artery becoming diseased nearer the heart, more than counterba- 
lance any slight advantage to be gained in this way. 

However free the new channel may be, it is always madequate, 
in the first instance, to afford the full supply of blood requisite for 
carrying on the various actions as usual. The limb becomes more 
or less cold and numb, and continues so for a longer or shorter 
time, seldom exceeding a few hours after the operation. It then 
rises in temperature even above that of the corresponding sound 
one, and becomes painful; at the same time slight pulsation may 
return in the aneurism. ‘To prevent this overaction from proving 
~ excessive, and inducing mortification, all sources of additional ex- 
citement, such as friction with stimulants, hot fomentations, and the 
like, ought to be carefully avoided. When the stage of reaction 
subsides, which it doesin a day or two, the limb still remains weak 
and liable to suffer from slight irritation, so that even the pressure 
of its own weight occasionally causes sloughing. The support of a 
flannel bandage will therefore be proper, and, with a similar view, 
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though moderate and even copious bleeding is very proper previous 
to the operation, the patient ought not to have his strength reduced 
to a very low ebb by much depletion, or very rigorous diet during 
the cure. | 

The bad consequences of this operation are gangrene, hemor- 
rhage, and suppuration of the sac. When the sloughing is of h- 
mited extent, and dependent on pressure or feebleness of the pa- 
tient’s general strength, it ought to be combated by appropriate 
local and constitutional remedies ; but when it is extensive, and the 
result of general inflammation of the limb, amputation should be 
performed without delay, as high at least as the artery has been 
tied. ‘There seems to be reason for suspecting that the mortifica- 
tion sometimes depends on the principal vein becoming obstructed, 
in consequence of the irritation suffered by its coats during the ope- 
ration. 

The hemorrhage usually occurs about the time when the ligature 
separates, which is generally from the fourteenth to the twentieth 
day after the operation; but it may likewise occur either much 
sooner or considerably later. It appears for the most part very in- 
sidiously, not exceeding a few drops, but recurs from time to time 
m increasing quantity, until the patient, after bemg perhaps re- 
peatedly saved by syncope, is finally exhausted. Pressure, together 
with the means which tend to lessen the force of the circulation, 
may be tried in the first instance; but if the bleeding continues or 
returns, the surgeon must, without delay, either tie the artery nearer 
the heart, or amputate the limb. 

Suppuration of the sac is a disagreeable, but not very dangerous 
occurrence, since it seldom takes place until the artery has been 
obliterated, so that there is no great fear of bleeding, and little to 
dread but a foul and extensive abscess. Whenever the matter is 
actually formed, a free incision should be made to evacuate it, to- 
- gether with the clots; after which, the cavity beg in the first in- 
stance gently filled with lint, is to be treated with stimulating lotions 
and pressure. Ina case of large diffused popliteal aneurism, for which 
I tied the femoral artery, suppuration occurred seven months after 
the operation, and was followed, after evacuation of the matter, by a 
very copious bleeding, which proved, upon examination of the am- 
putated limb, to proceed from the breach in the artery leading into 
the aneurism, the vessel having been obliterated by the ligature 
only to the extent of three inches. 

The object of tymg the artery being not to prevent the blood 
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from entering the aneurism, but merely to cause such stagnation of 
its current as may induce coagulation, it was proposed by M. Bras- 
dor of Paris to obliterate the vessel beyond the tumour, when cir- 
cumstances prevented the operation from being performed between 
it and the heart. Some unsuccessful attempts have been made on 
this principle ; but Mr Wardrop has recorded several instances of its 
alleged more fortunate application. It is evident that the operation 
cannot be performed with advantage, ifa branch of any considerable 
size comes off between the aneurism and ligature, as this would allow 
the current of blood to continue; it could not be of any use in cases 
where, the sac being small and regularly dilated, the contents re- 
mained fluid ; and the only occasions where it promises any benefit 
are those in which coagulation is already far advanced. But here the 
passage through the vessel beyond the tumour must be obstructed 
nearly, if not altogether, as much as it can be by the ligature ; 
so that there consequently does not seem to be much probabi- 
lity of this operation being ever extensively introduced into prac- 


tice. 


Treatment of Particular Aneurisms. 


Aneurisms are usually divided into external and internal, accord- 
ingly as they affect the branches of the aorta or its trunk. The 
former are generally subject to the operation which has been de- 
scribed; the latter admit of no remedy except what may be afforded 
by the plan of Valsalva. 


External Aneurisms. 


Popliteal_—One of the most common situations of external aneu- 
rism is the popliteal artery, which being subject to sudden extremes 
of tension and relaxation more than any other part of the arterial 
system, must be exposed not only to the directly exciting causes of 
the disease, but also to the predisposing effect of the same irritations 
leading to morbid alteration of its coats. The tumour occupies the 
popliteal cavity, which it gradually fills, but hardly extends beyond, 
so long as any part of the artery remains entire. A circumscribed 
pulsating swelling is felt in the ham, which weakens the limb, and 
usually occasions constantly increasing pain as well as oedema, by 
pressing on the nerve and vein that lie over it, and forcing them 
outwards. In some cases so little inconvenience is felt that the dis- 
ease escapes observation until it attais a large size. When the ex- 
ternal coat gives way, so as to let the blood escape into the cellular 
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substance, and convert the true aneurism into a false one, the swelling 
suddenly extends in all directions, but chiefly 
downwards, separating and elevating the heads 
of the gastrocnemius ; the limb then becomes 
entirely useless, excessively painful, and. cede- 
matous,—the pressure of the tumour induces 
absorption of the condyles of the femur,—and 
if the disease is left to itself, the aneurism 
either opens and gives rise to a fatal hemor- 
rhage, or undergoes a natural cure by coa- 
culation and absorption of its contents. 

It was here that the old operation proved 
most difficult and appalling; and when we 
consider the deep situation of the artery, the 
diseased condition of its coats, and their close 
connection to the bone through means of the 
tendinous sheath of the triceps; also the large 
and shapeless cavity, at the bottom of which the 
vessel was to be secured; the hardly repres- 
sible hemorrhage; and the obstacle occasioned by the vein and 
nerve lying over the tumour, it does not seem surprising that its re- 
sults should have been almost uniformly fatal. Dr Wilmer of Co- 
ventry states, that at the time he wrote (1780,) there was not an 
instance of its successful performance in this country.* The mo- 
dern operation could hardly have been more practicable for aneu- 
rism in this situation, if it had not been for the happy improvement 
of John® Hunter, (1785,) who, observing that no large branch rose 
from the artery for a long way above the tumour, proposed to tie it 
on the fore part of the thigh, where it was nearer the surface, and 
at a greater distance from the disease ; where the operation would 
be easier, and the coats of the vessel might be expected to remain 
in a more healthy state. 

The artery may be tied either before or after it passes under the 
Sartorius muscle, but more conveniently at the former of these 
points, being there nearer the surface, and farther from the disease. 

The patient being placed in a reclining posture, with his knee — 
bent and the thigh placed on its outer side, the surgeon should feel 
with the fingers of his left hand for the triangular hollow which is 
formed by the meeting of the Sartorius and adductor longus, and, if 
necessary, to make this more distinct, desire the patient to bend his 


* Wilmer’s Cases in Surgery. 
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thigh,—the attempt .at which, by callmg the muscles into action, 
renders their outline more palpable,—then stretching the integuments 
not transversely, but in the long direction of the limb, he should 
make an incision from two to three inches long, according to the 
fatness of the patient, having its lower extremity situated over the 
angle of union of the two muscles above-mentioned, and running 
upwards at a nearly equal distance from their respective edges. 
Separating the lips of the wound he should expose and divide the 
fascia, after which, making an assistant hold aside the edge of the 
Sartorius, he will expose the sheath of the vessels, and, lifting it up 
with the dissecting forceps, open it sufficiently to let the coats of the 
artery be seen distinctly. It is here that the principal nicety of the 
operation lies, since too much exposure of the vessel, especially by 
tearing, or the use of blunt instruments, incurs the risk of secondary 
hemorrhage; and if the arterial coat be not sufficiently divided, 
there is no less danger of injuring the vein in the passage of the 
needle. The artery should be exposed by means of the dissect- 
ing forceps and knife, just asin a careful dissection on the dead 
body. The opening in the sheath need not exceed in length three- 
eighths of an inch; but the cellular or fatty substance immediately 
enveloping the vessel in variable quantity must be raised in succes- 
sive portions, and divided, until the surface of the artery appears 
perfectly white and distinct. 

The aneurism-needle previously threaded is then to be passed 
round the artery, which will be easily effected if it has been ade- 
quately exposed, and the edge of the opening in the sheath 1s held 
aside with forceps, to let the point of the instrument enter and es- 
cape. In doing this it is necessary to avoid the vein which lies be- 
low, and the nerve that runs on the outer or fibular side of the ar- 
tery. On one occasion in the living body, and in another in the 
dead, I found a large vein, nearly half the size of the femoral, lying 
anterior to the artery. So soon as the ligature appears, it must be 
disengaged from the eye of the needle by the forceps or a hook, and 
pulled out of the wound while the instrument is withdrawn in the 
opposite direction. ‘The operator having then satisfied himself that 
enough and nothing more is included, should tie the ligature tightly 
in what sailors call the reef-not, which is done by crossing the ends 
of the thread first one way and then the other. After the ligature 
is tied, one of the ends should be cut away to favour union of the 
sides of the wound. The needle, though introduced with care and 
dexterity, sometimes occasions a pretty copious flow of blood, which 
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fills the wound almost as rapidly as it is wiped out, but ceases upon 
the ligature being tied, and probably depends upon the injury of a 
small branch happening to come off at the part. The edges of the 
wound should be brought together with a couple of stitches, and 
lightly dressed. 

After this operation, there is a greater difficulty to be encoun- 
tered, in the establishment of an adequate channel for the blood by 
the anastomosing branches, than occurs in most other cases. The 
perforating and external circumflex branches of the profunda pour 
their contents into those of the articular arteries, but these rising 
from the popliteal portion of the vessel, which becomes obstructed 
by the coagulation that follows the operation, must transmit the 
blood into other branches communicating lower down with the un- 
impeded arteries of the leg. 

If it is wished to tie the femoral artery below the crossing of the 
sartorius, an incision should be made in the middle of the thigh, 
commencing about three inches lower than where the one for the 
former operation terminates. The external or fibular edge of the 
sartorius being exposed, should be drawn inwards, when a strong 
tendinous fascia passing from the vastus externus to the triceps will 
be brought into view; and when it has been divided, the sheath 
will appear, containing the artery, vein, and nerve in the same re- 
lative situation as they were at the other part of their course. The 
operation should then be completed as already described. 

Though the ligature of the femoral artery is not attended with 
much difficulty, it is frequently followed by bad consequences. It has 
long been my conviction that these depend upon the operation being 
considered too easy, and therefore conducted without sufficient at- 
tention being paid to the circumstances above-mentioned, in regard 
to exposing the artery and avoiding the vein. In my own practice 
I have had occasion to tie the femoral artery nine times for aneu- 
rism, and never experienced any troublesome effects from the ope- 


ration. 


Ligature of the Arteries below the Knee. 


Aneurism hardly ever occurs below the knee from internal 
causes ; but wounds not unfrequently occasion hemorrhage, which 
requires the arteries concerned to be tied. In such cases it is ne- 
cessary to secure the injured vessel not only above the aperture, 
but also below it, since the anastomosing branches would other- 
wise maintain the bleeding. 
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The posterior tibial may be exposed by making an incision along 
the inner margin of the tibia, commencing opposite to the inser- 
tion of the sartorius, and running three or four inches downwards. 
The knee being bent, and the foot extended in order to relax the 
gastrocnemius, the origin of the soleus from the tibia should be 
brought into view and divided, when the operator may pass his 
finger down to the artery, which lies somewhat more than a finger’s . 
breadth from the edge of the tibia, immediately under the fascia, 
that covers the deep-seated muscles, and then either apply lga- 
tures or a succession of graduated compresses. ‘This artery may 
be tied very easily at the ankle. An incision about a couple, of 
inches long should be made between the inner ankle and tendo 
Achillis, rather nearer the former than the latter; two layers of 
fascia, which are the continuations of the superficial one lying im- 
mediately under the integuments, and the deep one that covers the 
blood-vessels, nerves, and deep-seated muscles, with more or less 
intermediate cellular substance and fat, must next be divided, and 
then the artery is found lying with its two vene comites on the ti- 
bial side of the nerve. The plantar arteries are frequently cut, 
and would be tied with great difficulty, owing to the cellular and 
fatty textures which cover them being so thick and dense, espe- 
cially when infiltrated with blood; but it is fortunately unnecessary 
to secure them in this way, as pressure properly applied is always 
sufficient for the purpose. The lint ought to rest directly upon 
the orifice of the bleeding vessel, and therefore, as has already been 
remarked, the wound should be dilated, if not wide enough to ad- 
mit of its introduction. 

The anterior tibial artery is liable to wounds at various parts of 
its course, and may be tied throughout almost the whole of it. This 
is not required below the ankle, as pressure is equally efficient, and 
much more convenient; but it may be necessary to apply ligatures 
higher than this. ‘The vessel is not apt to be wounded farther up 
than the middle of the leg, where the thickness of the muscles pro- 
tects it. As it runs close to the interosseous ligament, and along 
the fibular side of the tibialis anticus, it may be always easily found 
by making an incision about two inches and a-half along, at such 
distance from the outer margin of the tibia as will allow room for 
this muscle, and then cutting down in the first muscular imterstice. 

The peroneal artery is so securely defended by the various parts 
which surround it on all sides, that it can hardly be injured without 
a very serious wound of the leg; and in the rare case of its hemor- 
rhage requiring particular attention, instead of performing a very 
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severe operation to apply the ligature,* it would probably be bet- 
ter to enlarge the wound, if necessary, introduce graduated com- 
presses, and support the limb with a bandage applied from the toes 
upwards. 


Femoral, Inguinal, and Iliac Aneurism. 


Aneurism sometimes affects the femoral artery just before it 
passes through the sheath of the triceps, in which case the vessel 
ought to be tied above the crossing of the sartorius, as has been 
described for popliteal aneurism : or if the aneurism is of the false 
kind, and the result of a recent punctured wound, especially if there 
be any reason to suspect the existence of a communication with the 
vein, the old operation may be performed ; as there will be no rea- 
son to deem the arterial coats unsound, and the vessel les favour- 
ably for the purpose. A tourniquet having been applied, the ca- 
vity is to be laid open, the fluid and coagulable blood sponged out, 
and the orifice being detected, two ligatures must be tied, one above 
and the other below the injured part. But if the case is of some 
standing, it will be safer to perform the ordinary operation. I did 
so lately with perfect success. 

The disease not unfrequently appears at the groin, being seated 
in the common femoral artery above its bifurcation,—and then con- 
stitutes a tumour, which fills more or less completely the triangu- 
lar hollow that naturally exists at this part of the thigh, and is apt 
to be mistaken for a chronic abscess. 

The only effectual remedy is ligature of the external iliac; and 
Mr Abernethy had the merit of executing this bold attempt for the 
first time, (1804,) having previously tied the artery in another case 
on account of hemorrhage, (1796.) Both the patients who were 
the subjects of these operations died; but his next case (1806,) 
was more fortunate. Mr Freer of Birmingham, much about the 
same time, but rather earlier, met with complete success. Since then, 
the ligature of the external iliac has been practised so frequently 
and successfully that it is now regarded as an ordinary proceeding. 

The operation consists in making an opening through the ab- 
dominal parietes above Poupart’s ligament, pushing aside the peri- 
toneum, and then tying the artery which is thus brought into view, 
or at all events within reach of the aneurism-needle. The inci- 
sion for this purpose ought to run nearly parallel with Poupart’s 
ligament, but slightly diverging from it in proceeding upwards, so 


* Guthrie, Medico-Chirurg. Trans. Vol. vii. 
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as to be about the distance of an inch from the superior spinous 
process. It should be between three and four inches long, and 
placed lower down or farther up, according to the situation of the 
tumour, so as to let the ligature be applied at some distance from 
the sac. Generally speaking, the lower end of the incision ought 
to be about half an inch above the middle of Poupart’s ligament. 
The surgeon may cut through the integuments and tendon of the 
external oblique, as itis usually called, without any ceremony; but 
in dividing the internal oblique and transverse muscles, he should 
use the precaution of raising their fibres with the forceps, before 
cutting them; and having thus exposed a portion of the fascia trans- 
versalis, he may readily dilate the opening to what farther extent 
seems necessary, by means of a probe-pomted curved bistoury, 
guarded with his fore-finger. Gently scratching through this fas- 
cia, which, near the crest of the ilium, does not adhere intimately 
to the peritoneum, he will be able to push that membrane inwards, 
and introduce his finger down to the artery which runs along the 
inner side of the psoas magnus, loosely connected with the vein. 
If the aneurism-needle is assisted by the counter pressure of a fin- 
ger placed opposite its point, hardly any dissection will be required 
for detaching the vessel, and if the convexity of the instrument is 
turned towards the peritoneum, the risk of wounding it or the vein 
will be diminished; but in this particular the surgeon must be 
guided by his own convenience. If any considerable branch of 
the circumjlexa ili is cut durmg the operation, it ought to be se- 
cured. The edges of the wound should be stitched together, and 
lightly dressed. In tyig this and other deep-seated arteries, much 
assistance is obtained from the use of iron or flexible copper spatu- 
las an inch or two broad, and eight or ten long. Sir A. Cooper 
recommended another mode of operating, which was certainly in 
some respects easier, but objectionable on several grounds, particu- 
larly in so far as it exposed the vessel too low down, in the neigh- 
bourhood of the disease, the lymphatic glands, and the origins of 
the epigastric and circumflex arteries. This method was, to make a 
curved incision, having its convexity downwards, and nearly in the 
direction of Poupart’s ligament, beginning over the margin of the 
external inguinal aperture, and terminating near the spimous pro- 
cess, then to cut through the tendon of the external oblique muscle, 
so as to expose the spermatic cord, which being pushed upwards, 
along with the muscles lying over it and the peritoneum under it, 
afforded room for applying the ligature. 
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The internal iliac has, on one or two rare occasions, been tied 
on account of aneurisms of the gluteal and ischiatic arteries, affect- 
ing these vessels after issuing from the sacro-ischiatic notch. The 
operation is to be performed in the same. way as that for the liga- 
ture of the external iliac, the incision being merely carried farther 
upwards, and made somewhat longer. The external ilac will 
form a good guide to the internal, which separates from the other 
at the sacro-iliac synchondrosis. The ureter crosses the vessel at 
this part, and might, through want of caution, be included in the 
ligature. 

The common iliac can require to be tied only on account of 
wounds, or aneurisms extending up the external iliac. Wounds 
of the common iliac, from balls or thrusts of sharp-pointed weapons, 
granting that they were not attended with any other fatal injury, 
would very seldom afford the time and opportunity necessary for 
applying a ligature, owing to their profuse hemorrhage; and where 
the aneurismal sac extends up into the pelvis, it generally adheres 
so intimately to the peritoneum as must render the ligature of the 
common iliac, without injuring this membrane, all but impossible. 
Dr Mott, of New York, has nevertheless lately succeeded in ty- 
ing the vessel successfully. The aneurism reached far into the 
pelvis, but: he managed to separate the peritoneum from its sac, so 
as to expose the artery, and pass a ligature round it. He made an 
incision about six inches long, extending higher up than the one 
requisite for tying the mternal iliac artery, and found great assist- 
ance from thin wooden spatulas, which were employed to hold aside 
the peritoneum with the intestines. Dr Crampton, of Dublin, in 
a case which unfortunately did not prove successful, found the ope- 
ration greatly facilitated by giving the incision a curved direction, 
with its extremity towards the crest of the ilrum, and its upper ex- 
tremity carried over the point of the lowest false rib. In a case of 
very large iliac aneurism, extending nearly to the umbilicus, I tied 
the common trunk without so much difficulty as might have been 
expected; but mortification had commenced previously, and am- 
putation of the limb subsequently did not save the patient. 

The aorta is occasionally found, on dissection of dead bodies, to 
be very narrow, or altogether impervious, either in consequence of 
original malformation, or owing to the complete spontaneous coa- 
gulation of large aneurisms in its course. In these cases the blood 
seems to be conveyed to the parts below the obstruction, chiefly 


by means of the anastomoses between the lumbar arteries, and 
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those of the intestines. If, therefore, the aorta could be tied with- 
out the infliction of a mortal wound, there is reason to believe that 
a cure might thus be accomplished in aneurisms ascending too high 
for being remedied by ligature of the iliac. In dogs and other 
animals, having long and thin loins, it is not difficult to tie the ar- 
tery, by making a longitudinal incision between the lumbar and 
abdominal muscles, and turning aside the peritoneum. In the hu- 
man subject, there is not room enough for proceeding in this way, and 
the only practicable method seems to be that first adopted by Sir 
A. Cooper, as a forlorn hope, in a case where the patient was re- 
duced to the very point of death by hemorrhage from an iliac 
aneurism. He cut through the parietes of the abdomen in the 
linea alba, turned aside the intestines, cut through the peritoneum 
again, and tied the vessel. This operation may be performed with- 
out much difficulty, but it does not seem probable that the compli- 
cated dangers attending the double wound of the peritoneum, the 
handling of the intestines, and the shock caused to the system by 
suddenly impeding the circulation of the great arterial trunk, would 
leave the patient any chance of recovery. Sir A. Cooper’s patient 
lived thirty-eight hours, and the circulation of the sound limb re- 
turned. His death was ascribed to its not doing so in the affected 
one, which was probably owing to the great extent of the aneurism 
obstructing a long tract of the artery and its branches, and conse- 
quently requiring the blood to be transmitted through many suc- 
cessive anastomoses. 


Ligature of the Arteries of the Superior Extremity. 


Aneurism seldom or never occurs below the axilla, except as a 
consequence of wounds, and then, of course, has its sac formed en- 
tirely by the cellular substance exterior to the vessel. This hap- 
pens most frequently at the bend of the arm, owing to the lancet 
being used incautiously, so as either to transfix the median basilic 
yein, and puncture the humeral artery which lies under it, or to 
open the radial or ulnar arteries instead of veins, which, when com- 
ing off high and running superficially, they very much resemble. 
When either of these disagreeable accidents unfortunately occurs, 
strong pressure should be exercised over the wound, a bandage 
being applied tightly from the fingers upwards to support the arm 
in bearing it. If one of the smaller arteries is concerned, this 
treatment will probably prevent the formation of an aneurism, and 
if the trunk of the humeral itself is wounded, though the chance of 
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its doing so will be much less, there is still room for hope. Even 
after an aneurism has formed in this situation, the treatment of 
Guattani, which consists in rest and pressure of the whole limb, 
sometimes effects the cure, and therefore a trial should be made of 
these means. In case they fail, it then becomes necessary to resort 
to the ligature, and it ought always to be applied, here as elsewhere, 
to the vessel actually concerned, and not to the trunk from which 
it proceeds. In this situation, the old operation for aneurism is 
preferable to the modern one, because it affords the easiest access 
to the artery, and in cases of its high division, saves the surgeon 
from the risk of tying the wrong vessel ; because there is no reason 
to apprehend degeneration of the coats of the artery in the neig 
bourhood of the ‘Aigeasd, as the aperture resulted entirely from vio- 
lence; and also because simple ligature of the artery higher up 
than the tumour has in some instances proved unsuccessful, owing 
to the free anastomosis of the branches distributed about the elluoher 
The best way of proceeding is to lay the sac fairly open,—to eva~- 
cuate its contents,—and then bringing into view the wound of the 
artery either by completely suppressing all flow of blood through 
means of a tourniquet, or by withdrawing the fore-fingers or thumbs 
from each other after their points are placed fairly on the orifice, 
to apply a couple of ligatures, one above, and the other below the 
opening. 

Should it ever be asain necessary to tie the humeral above 
the elbow, the operation may be performed by making an incision 
two inches and a-half in length along the inner edge at the biceps 
muscle. The artery will be found lying on the/ radial side of the 
median nerve, which by its size and firmness affords a good guide, 
strictly connected with its vene comites, and covered by the hume- 
ral vein. 

When the arteries of the fore-arm happen to be wounded, they 
ought to be tied at the injured part. The radial is found in the 
first muscular interspace next the radius, and the ulnar in the first 
muscular interspace next the ulna. 

Wounds of the hands and wrist are frequently attended with pro- 
fuse hemorrhage, for which the humeral artery is sometimes tied. 
But the fact of this operation checking the bleeding proves that the 
case did not require it, since, if the hemorrhagic tendency were 
strong, it could not be subdued by a ligature so far distant from 
the wound, and with so many branches intervening. In all these 
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cases, pressure, if properly applied, will be found perfectly suffi- 
cient for the purpose. | 


Axillary Aneurism. 


Next to the ham and groin, the axilla is the most common seat 
of spontaneous external aneurism. It generally begins in the form 
of a small circumscribed tumour, formed by the external coat of 
the artery, and after increasing for a time gradually, suddenly en- 
larges upon rupture of the sac. It then not only fills the axillary 
cavity, but projects beyond it. 

The first attempt to cure the disease in this situation by opera- 
tion was made by Pelletan, (1786,) who proposed to divide the cla- 
vicular origin of the pectoralis major, and thus expose the subcla- 
vian artery where it passes out below the clavicle. His colleagues 
withheld their consent, and would sanction only a dive with the 
needle after the integuments were divided. This ineffective and 
dangerous attempt was tried, and of course proved unsuccessful. 
Mr Keate afterwards succeeded by executing the proposal of Pelle- 
tan (1800) so far as regarded the division of the pectoral muscle, 
but he also then plunged his needle in search of the artery. Mr 
Chamberlayne operated more scientifically (1815) by dividing the 
muscle, and then dissecting down to the vessel. 

This operation is difficult, owing to the depth of parts,—the 
troublesome hemorrhage proceeding from branches of the thoracica 
humeraria that lie in the way—the subclavian vein overlapping the 
artery—and the-close proximity of the large nerves going to form 
the axillary plexus, which are apt to impose upon the surgeon, and 
be mistaken for the artery. It is also seldom admissible, owing 
to the height to which the disease generally extends upwards. The 
best mode of performing it, is to make an incision along the lower 
margin of the clavicle, from the coracoid process to near the ster- 
num, and then another about the same length, proceeding down- 
wards from the acromial extremity of the former, in the direction 
of the space between the deltoid and pectoral muscles. The clavi- 
cular origin of the latter bemg then divided, and any arterial 
branch that bleeds considerably having been tied, the surgeon, dis- _ 
secting down on the acromial side of the plexus of vessels and 
nerves, in order to avoid the vein, will find the artery, and be able 
to include it in the ligature. 

The subclavian artery can be much more easily and advanta-~ 


geously tied above the clavicle, immediately after it passes out be-_ 
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hind the sealenus anticus, where it is more superficial, detached 
from the vein, and at a greater distance from the disease. Mr 
Ramsden had the merit of first performing the operation here (1808; ) 
and, though the case terminated unfavourably, it led to others, 
which have established this as the best proceeding for the cure of 
axillary aneurism. Dr Post of New York met with the first m- 
stance of success (1817.) 

The mode of operating described by Mr Ramsden has hardly 
been improved. The patient being placed on his back with the 
head rather lower than the trunk, and his shoulder having been de- 
pressed as much as possible, an incision should be made along the 
upper edge of the clavicle, from the insertion of the sterno-mastoid 
to that of the trapezius. Another cut, perpendicular to the for- 
mer, and of about the same length, ought next to be carried from 
its centre upwards, parallel with the external edge of the sterno- 
mastoid. The flaps thus formed should be reflected with the platys- 
ma myoides and fat—the jugular vein being, if possible, avoided or 
held aside; and then the surgeon dissecting down to the lower edge 
of the inferior belly of the omo-hyoideus, exposes the scalenus anti- 
cus, taking care not to cut the supra-scapular artery, which must 
be tied if wounded. Tracing this muscle to its insertion into the 
first rib, he is led infallibly to the artery which passes out behind 
it, immediately above its attachment. He then either carries the 
needle round the vessel where thus exposed, or, in case of its show- 
ing any sign of morbid alteration, uncovers it a little farther, 
by cutting or turning back the edge of the scalenus,—in.doing 
which there is no danger of injuring the phrenic nerve, as it lies 
here quite at the sternal edge of the muscle, having crossed it ob- 
liquely in descending from the cervical plexus. It appears from 
the cases on record, that the large nerves going to constitute the 
axillary plexus, though not lying in the way of the artery, are apt 
from their proximity to be mistaken for it; wherefore the surgeon 
should be cautious in passing the ligature, and not tie it until sa- 
tisfied, by the effect of compressing what he has included, that it is 
really the artery. . 

The subclavian artery may be tied also on the mner or sternal 
side of the scalenus; but the numerous branches that spring from 
the artery here, together with the close neighbourhood of the pleura, 
vein, and on the left side, the thoracic duct, render this operation 
extremely difficult and dangerous—while, as already observed, it 
offers no inducement in regard to increasing the distance between 
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the ligature and aneurism. Dr Colles of Dublin performed this 
operation unsuccessfully. (1813.) Ina case of immense diffused 
aneurism extending from the clavicle half-way down the chest, in 
consequence of the axillary artery being ruptured by external vio- 
lence, I tied the subclavian at the outer edge of the scalenus, but 
without the effect of preventing hemorrhage from a puncture that 
had been previously made, under the impression that the swelling 
was not of an aneurismal nature, and consequently found it neces- 
sary to amputate at the shoulder joint, which proved successful. 


Carotid Aneurism. 


The carotid artery at the angle of the jaw, where it divides into 
the two great branches, occasionally becomes the seat of aneurism, 
which is easily recognized by the general characters. Sir A. Cooper 
first ventured to tie the common carotid for this disease (1805 5) 
and though the attempt did not succeed, he repeated it most suc- 
cessfully not long afterwards (1808.) Since then the artery has 
been secured very frequently, on various accounts, and with so lit- 
tle difficulty or bad consequences, that the operation is regarded one 
of ordinary. interest. 

The patient should be placed on his back with the head low,— 
or at all events on a level with the trunk. The external incision 
should be two inches and a half long, or more if the patient is fat. 
It should extend along the internal or sternal edge of the sterno- 
mastoid, and be more or less distant from the sternum, according 
to the part of the vessel which it is wished to tie. The artery lies 
most superficially in the higher part of the neck, where it is cover- 
ed merely by the integuments, platysma myoides, and fascia. Low- 
er down it is overlapped by the sterno-mastoid, and sterno-thyroid 
muscles, and is crossed by the omo-hyoid. ‘The upper part of 
its course, therefore, would be preferable for the purpose ; but 
as the disease or injury which requires the ligature is generally 
seated here, the surgeon has seldom any choice, and must ope- 
rate at or below the crossing of the omo-hyoid. The edge of the 
sterno-mastoid having been brought into view, should be held 
aside, so as to expose the ascending belly of the omo-hyoid, which 
in its turn beng turned either up or down, according as it is de- 
sired to tie the vessel above or below it, of which plans the latter 
is usually preferable, the sheath of the vessel will present itself. It 
ought to be opened on the tracheal side, to avoid the descendens 
nom, which runs down the centre, and, what is of much more con- 
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sequence, to prevent any risk of injuring the mternal jugular vein, 
which lies on the outer side, and overlaps the artery. The par 
vagum being situated behind the vessels, is hardly in the way of 
harm. The convexity of the needle ought to be turned towards 
the vein. / 

The bold operation of tying the arteria innominata was first per- 
formed by Dr Mott, (1818) on account of subclavian aneurism. 
The ligature separated on the fourteenth day, and every thing 
seemed to be going on favourably, when ‘a week afterwards bleed- 
ing commenced from the wound, and recurred from time to time, 
until the patient’s strength was completely exhausted, which hap- 
pened on the twenty-sixth after the operation. Graefe tied the ar- 
tery, (1822) with a similar result. The ligature separated, and 
the patient seemed to be safe, but died at the end of two months 
from hemorrhage. It thus appears, that when a ligature is ap- 
plied so very near the heart, the danger of bleeding continues 
longer than in other situations, owing probably to the great force 
_of the blood which issues directly from the heart tending to break 
through the weak and recently formed obstruction. Perhaps the 
danger might be diminished by weakening the action of the pa- 
tient’s system by depletion for some time after the ligature is de- 
tached. 

The operation, though important and dangerous, is not very dif- 
ficult. Two incisions should be made of nearly equal length, which 
may be about two inches, one upwards from the sternum, along the 
inner edge of the sterno-mastoid, and the other transversely, from 
the same point across the sternal attachment of this muscle. The 
flap of skin thus formed being reflected, the sternal attachments of 
the sterno-mastoid, sterno-hyoid, and sterno-thyroid muscles, must 
be divided to a sufficient extent for bringing into view the sheath 
of the vessels, which ought to be opened as if for the ligature of the 
carotid. ‘This vessel having been exposed, if traced down, will lead 
to the innominata, round which the needle should be passed very 
carefully, with its convexity turned towards the sternum, in order 
to avoid the pleura and great venous trunk. 

In aneurisms at the root of the neck, not admitting of the liga- 
ture being applied between them and the heart, Mr Wardrop has 
lately recommended the practice suggested by Brasdor, of tying 
one or more of the vessels proceeding from the sac, so as to cause 
stagnation of its contents.* The proposal is reasonable, and Mr 


* Wardrop on the Cure of Aneurism by a New Operation, 1828. 
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Wardrop has recorded two cases, in which the patients are said to 
have been relieved from carotid and subclavian aneurism by tying 
the vessels respectively ; and one of aneurism of the innominata, in 
which Mr Evans operated successfully by obstructing the carotid. 
The general observations which have been made above on this sub- 
ject, render it unnecessary to say any thing farther in regard to it 
here. 

The temporal artery, from its exposed situation, and also the ope- 
rations to which it is subjected for the abstraction of blood, occasion- 
ally proves troublesome in practice. I have met with a small circum- 
scribed aneurism of it originating from external violence without the 
infliction of a wound. In this case the best mode of procedure is 
to make an incision through the skin, and dissect or pull out the 
sac completely, so as to leave merely the orifices of the vessel, which 
may then be tied as usual. Hemorrhage from wounds, whether in- 
tentionally or accidentally inflicted, may in general be suppressed 
by carefully employed pressure,—a piece of cork wrapped in lint 
being applied over the part, and secured firmly in its place by 
a narrow roller, carried round the head and crossed repeatedly over 
the compress ; but if the bleeding has not been effectually restraim- 
ed at first, it becomes more obstinate from its continuance, by dis- 
tending the cellular substance, and impeding the effect of external 
pressure. In these circumstances, there should be no hesitation in 
cutting through the seat of the injury in the direction of the vessel, 
separating the integuments a little on each side, and then passing 
a ligature under the artery by means of a sharp needle, first 
on one and then on the other side of the breach. 


Internal Aneurisms. 


When aneurisms are seated so as not to be within reach of sur- 
gical operation, they belong to the province of the Physician. The 
only remedy they admit of is the treatment of Valsalva, and in con- 
ducting it there are three circumstances of essential importance ; 
First, That the treatment should not be commenced until the sac 
has attained a considerable size, so as to favour the desired coagu- 
lation; Secondly, That the patient must be reduced to the utmost 
degree of weakness, compatible with recovery; and, Thirdly, That 
this must be accomplished, not by a small bleeding every third . 
or fourth day, which would probably produce excessive reaction, a 
state most unfavourable for attaining the object in view, but by fre- 
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quently repeated depletion during the first few days, after which the 
strictest abstinence must be enjoined, to maintain and increase the 
effect thus obtained. 


Aneurism by Anastomosis. 


Mr John Bell described, under the title of Aneurism by Anas- 
tomosis, a subcutaneous tumour, which possessed a flattened shape, 
a doughy consistence, and a cellular structure, communicating very 
freely with the branches of neighbouring arteries, so that it pulsat- 
ed or throbbed obscurely, and bled most profusely when opened by 
incision, though when the morbid structure was cut entirely out 
there was not any more hemorrhage than might have been expect- 
ed from the vessels of the part. Mr Bell regarded this formation 
as composed of cells with which the veins and arteries freely com- 
municated, and into which the blood was induced to flow with ex- 
traordinary force. The tendency of aneurism by anastomosis be- 
ing to enlarge, open, and bleed, Mr Bell recommended complete 
and speedy excision as the only and essential remedy for it. 

More recent and extended observation has not only thrown light 
upon the nature of this tumour, but also proved that there are 
others of an analogous kind which should be arranged along with 
it; and the term of Morbid Erectile Tissue has been employed as 
the general title for denoting them. Every part of the capillary 
system probably hasthe power of inducing blood to enter it, and those 
portions of the body which, being distinguished 
by a remarkable degree of this property, are 
said to be formed by erectile tissue, as the penis, 
nipple, or wattles of the turkey-cock, in all pro- 
bability exercise a similar power in a similar 
manner, but only on a greater scale, propor- 
tioned to the developement of their structure. 
Instead, therefore, of regarding them as consti- 
tuted by distinct cells interposed between the 
veins and arteries, it seems more reasonable to 
suppose that they consist merely of a dilatation, 
as it were of the capillary vessels. In some 
animals the natural erectile tissue is evidently 
formed in this way, as, for instance, the glans 
penis of the ram and fallow deer, of which this 
is a representation, and there are a few cases 
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recorded in which the morbid erectile tissue was no less distinctly 
composed of dilated and convoluted vessels.* 

Under the head of Morbid Erectile Tissue may be ranged, 1. 
Aneurism by anastomosis ; 2. Neevus or longing mark ; 3. The sub- 
cutaneous nevus, as it has been called and well described by Mr 
Wardrop ;+ 4. Also excrescences of the mucous membrane at the 
verge of the anus, which possess the structure and bleeding dis- 
position of the erectile tissue. The three first of these are, with 
hardly any exception, congenital. The last one is never congenital, 
and seldom occurs before middle age. 

Aneurism by anastomosis is always seated in the cellular texture 
lying under the skin, which is more or less elevated, and in gene- 
ral slightly discoloured, having a blue or purple shade observable 
in it. The swelling throbs synchronously with the heart, becomes 
smaller when compressed, and more turgid when the circulation 
through the arteries is excited, or that through the veins impeded. 
At birth it is usually small, frequently hardly perceptible, and some- 
times does not enlarge until puberty. After becoming active it 
generally increases in size, at length opens, and bleeds from time 
te time, in the female observing the menstrual periods in its ten- 
dency to do so. Its most common situations are the head, hands, 
and feet. The best remedy for this disease is excision; and in per- 
forming the operation it is proper to cut quickly and completely 
beyond the morbid structure. The ligature also may be employed, 
care being taken to embrace the whole extent of the disease—since 
a troublesome or even fatal hemorrhage may otherwise result. The 
arteries leading to the diseased part becoming much enlarged and 
tortuous, have repeatedly suggested the trial of attempting to afford 
relief by tymg them, but in no case with success. Ligature of the 
arterial trunks, as the carotid in aneurism by anastomosis of the 
face or sealp, has also, for the most part, proved unavailing, though 
in some instances the result proved more satisfactory. Messrs Tra- 
vers and Dalrymple tied the carotid with success in two cases of 
swelling in the orbit, which seemed to be of this nature;t} but, as these 
cases were not of congenital origin, they must be regarded as ques- 
tionable exceptions to the general rule. 


* Pelletan, Clinique Chirurgicale, T. ii. p. 59.—MacLachlan, Glasgow Med. 
Journal, No. 2.—Wardrop, Lancet, No. 211.— Author, Ed. Med. and Surg. Jour 
nal, No. 98. 

+ Med. Chirurg. Trans. Vol. ix. p- 200. 

t Ibid. Vols. ii. and vi. 
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Neevus is an enlargement of the venous capillaries, apparently 
confined to the surface of the cutis. There is little swelling, but 
very obvious discoloration, generally of a dark or purple hue, 
There is no pulsation, but turgescence when the circulation is dis- 
turbed, especially by any circumstances which obstruct the passage 
of the veins. The disease is most frequent in the head and trunk, 
but also appears on the extremities. It is always congenital; and 
when first observed is usually of very small extent, being merely a 
point or speck, which increases rapidly after birth. After attain- 
ing a certain size it generally either remains stationary, disappears 
by absorption, or ulcerates and scabs away by degrees. 

The treatment ought to vary according to circumstances. If the nez- 
vus is stationary, and not inconvenient, it ought not to be meddled 
with. Ifincreasing, or so situated as to occasion deformity, it ought to 
be cut out or removed by ligature,—two or more threads being pas- 
sed under its base, as will be more particularly explained immedi- 
ately, and tied tightly so as to effect complete strangulation. The 
application of pressure and astringent washes, and also local irrita- 
tion, such as that produced by vaccination, in order to cause ab- 
sorption or the ulcerating and the scabbing process, are not only 
very uncertain and ineffectual, but apt to leave unseemly marks, 
hardly less objectionable than that for the removal of which they 
are employed. 

The subcutanous neevus is a disease similar to the one last men- 
tioned, but more deeply seated. It exists either alone, or, more 
generally, along with the superficial nevus; like which it seems to 
depend more upon the veins than the arteries. It occurs in the 
same parts of the body, and is always congenital. At the time of 
birth it occasionally has attained a large size, and soon afterwards be- 
gins to bleed profusely. But much more frequently it increases 
slowly from a very small commencement, and may not prove trouble- 
some until a pretty advanced period of life. It is recognized by its 
bulk and extension under the skin, together with the negative cha- 
racter of wanting pulsation. Like the superficial nevus, it oceasion- 
ally shrinks or ulcerates away. 

When this tumour is seated on the face, is rapidly increasing, or 
threatens to bleed, it ought to be removed without delay, and, though 
excision may, in some cases, be practised with advantage, as when 
the base is small, so that the wound required admits of healing by 
the first intention, in general, or rather nearly always, the ligature 
affords the most eligible means of removal. If the disease can be 
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completely embraced in two ligatures, nothing more is necessary 
than to pass a needle carrying a double thread from one side of the 
base to the other, and then tie the two halves as tightly as possible. 
It frequently happens, from the extent or form of the nevus, that 
four ligatures are required, and then two needles should be employ- 
ed,—one being passed through the base, but not carried farther, 
until the other conveys its thread fairly through, by which means any 
risk of cutting the ligatures by the sharp edge of the second needle is 
avoided. In this case the tying of the threads, though facilitated 
by the morbid surface being divided into smaller portions for in- 
clusion, is rendered complicated and troublesome by their numbers, 
as well as the circumstance that any two cannot be rendered secure 
until they are tied on both sides, whence it is necessary that, while 
one of the knots is made, the other ends of the threads must be either 
held or tied at the same time by an assistant. The ligatures 
should be tied in what is called the surgeon’s knot, that is, by having 
the ends crossed twice, which prevents slipping until the fastening 
is made good. If still more ligatures are required, they must be 
introduced and secured on the same principle. Thus in a case of 
large pendulous nevus, occupying nearly the whole of one side of 
the face, I employed upwards of twenty. On such occasions, the 
best way of proceeding is to pass successive portions of a long 
thread again and again by means of a needle with an eye in its 
point, and fixed in a handle. 

Mr Liston has recommended, that, in applymg ligatures for the 
removal of erectile tumours, the nteguments covering them should 
be divided by a crucial incision, and reflected so as to let the dis- 
eased structure alone be removed, in order to hasten the process, 
and save the sound skin,—a modification of the operation very de- 
serving of adoption in cases admitting of its application. 

In a case of this disease in an infant, where the tumour was large 
and bleeding, Mr Wardrop, in order to save the life of the patient 
from immediate danger, tied the carotid artery ; and with success. 
He was induced to follow this course by the unfortunate result of 
an attempt to cut out the nevus in a similar case, where the child 
died during the operation.* It would probably be safer practice, 
in such circumstances, to apply ligatures. 

The vascular excrescences which are met with on the inner side 
of the verge of the anus, hold a middle place between aneurism by 
anastomosis and nevus. They bleed or even throw out a jet of 


* Wardrop, Med.-Chirurg. Trans. Vol. ix. p. 203. 
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arterial blood when injured; but their hemorrhagic disposition is 
not nearly so strong as that of the former of these diseases. Their 
situation precludes excision with safety ; and the ligature ought al- 
ways to be chosen as the means for removing them, From one case 
that has come under my notice, I am inclined to think that a third 
sort of erectile tumours may be formed by enlargement of the lym- 
phatic capillaries. The tumour had the external characters of a ne- 
vus, with the exception of being perfectly white. It possessed the 
usual cellular-looking structure of the erectile texture; but, upon 
opening spontaneously, instead of bleeding, discharged large quan- 
tities of a fluid like water containing an admixture of milk. It was 
cut away with scissors from the inner surface of the labrum, from 
which it grew ina pendulous form. The patient continued per- 
fectly well for four days, and then had a violent rigor, with great 
constitutional disturbance, which proved fatal at the end of thirty- 
six hours. The veins were found quite sound; but the lymphatics 
could be traced up the lumbar region on the affected side greatly 
distended, and surrounded with the purulent effusion into the cel- 
lular substance. 


Osseous Aneurism. 


There are various detached cases on record of tumours occurring 
in bones, and presenting several of the characters of aneurism. 
In 1826, M. Breschet published an essay on this disease ;* and in 
the same year, without any knowledge of his views, I introduced 
the title of Osseous Aneurism into the Syllabus of my Lectures on 
Surgery. 

The tumour in siaatids has been met with, out of all proportion, 
most frequently in the tibia, at its upper extremity. It has been 
observed also in the femur and scapula, and the wrist and ankle. 
The predisposition to it seems strongest in the male sex, and at the 
time of life between puberty and middle age. ‘The enlargement is 
attended with severe pain from the commencement. It is at first 
equally firm and resisting with the other parts of the bone, but, on 
increasing, becomes more soft and yielding, not over the whole sur- 
face, but at some points of its extent, where an obscure pulsation or 
throbbing can generally be perceived. If other parts of the sac be 
subjected to pressure, they often give way with a crackling sort of 
sensation. As the disease increases, the limb affected becomes 
weak and oedematous, the superficial veins over the swelling are 
or oe enlarged, and the pain is extremely distressing. At last 

* Repertoire, d’Anatomie, T. ii. p. 142. 
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the sac gives way, and the profuse hemorrhage which ensues, ren- 
ders immediate amputation necessary. When the tumour is then 
examined, it is found to contain fluid and coagulated blood, to be 
hollowed out of the bone concerned, and to have for its cyst the pe- 
riosteum, more or less strengthened with a lining crust of bone, not 
dense and compact, but possessing a honeycomb structure, the la- 
mine of which are directed towards the centre of the cavity. If 
the arteries of the limb be injected, it is found that their trunks are 
entire; but that their branches which enter the substance of the 
bone communicate so freely with the cavity of the swelling, that the 
matter used for injection, however coarse, readily flows into it. 
The precise nature and origin of this disease have not yet been 
satisfactorily ascertained. The only effectual remedy for it is am- 
putation. There is one case recorded, where ligature of the femoral 
artery proved sufficient to cure an aneurismal tumour of the tibia ;* 
but this must be regarded merely as an exception to the general 
rule. In amputating, it is always desirable to remove the whole of 
the bone in which the disease originated; since, though part of it 


may be apparently sound at the time, it tends to renew the morbid 
action. 


VEINS. 


Inflammation of Veins. 


The veins are more numerous and capacious than the arteries, 
whence the blood moves through them more slowly and less forci- 
bly. The veins not only communicate by capillary anastomosis of 
their neighbourmg branches, but are frequently united in their 
course ; and hence occasion less inconvenience by their ob- 
struction than that of the arteries does. When the principal trunk. 
of a limb is concerned, the resistance which is opposed to the return 
of the blood causes more or less edema. The coats of the veins 
resemble those of the arteries, but are thinner, more closely con- 
nected, and tougher, so that a ligature merely draws them together 
without cutting the ternal ones. 

The veins are prone to inflammation, which is very much dis- 
posed to spread, and chiefly in the course of the circulation. The 
vein affected feels hard and painful, especially when extended. 
The surface of the skin which covers it is often red, from the ad- 
jacent tissues taking on the same action. ‘The pain is of a peculiar, 
oppressive, sickening kind, similar to what attends inflammation of 


* Lallemand, ibid. p, 138. 
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the glands and absorbents. When these local symptoms are at all 
acute, they are accompanied with more or less fever, which is dis- 
tinguished by what is called the typhoid type or character, indica~ 
tive of extreme irritation, whence it is also usually named Irritative 
Fever. The pulse is quick and small; the respiration hurried and 
anxious; the countenance dark, contracted, and expressive of much 
distress ; the tongue dry and brown. There is great prostration 
of strength, and often, especially in the progress of the disorder, 
delirium. Acute inflammation of the veins, and more especially 
those of large size, almost always proves fatal. Death may ensue 
in a very few days, but seldom before the end of a week. On dis- 
section the vein is found thickened in its coats, and contaiming coa- 
gulated blood, or pus, or a mixture of both. There are also very 
generally purulent effusions, in the cavities of the chest, those of the 
joints, or in the subcutaneous cellular texture, together with depo- 
sits im the substance of the lungs, very similar in appearance to 
tubercles. The explanation of these effects has not yet been well 
made out, but, on the whole, their cause seems most probably to be the 
violence of the constitutional disturbance ; though the opinion most 
generally received at present is, that the pus suffers absorption into the 
mass of circulating fluid, and thus produces the effects in question. 
In proportion as the inflammation is chronic, the danger is small. 
The local effects are, in the first instance, redness and thickening 
of the vessel, then suppuration into the cavity, or the effusion of 
lymph, which, together with coagulation of the blood, just as hap- 
pens in the arteries in similar circumstances, impedes the circula- 
tion, and obliterates the channels affected. ‘The veins are induced 
to take on the adhesive action by compression, and the other kinds 
of irritation which occasion it in the arteries, but they are much 
more readily excited by these means to inflame. The atheroma- 
tous and calcareous degenerations occur so rarely in their coats, 
that they may almost be said never to affect them. 

The causes which have most effect, and are most frequently 
concerned in the production of inflammation in the veins, may be 
referred to three heads: 

1. The application of a ligature. 

2. Immoderate or long-continued distension. 

3. The infliction of wounds which do not heal by the first inten- 
tion. 

John Hunter, who had the merit of directing attention to the 
causes and important consequences of venous inflammation, when 
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they were almost entirely overlooked,* observed that the veins run- 
ning near parts which had suffered inflammation and suppuration 
took on a similar action, and effused pus or lymph, or both, into 
their cavities. Succeeding inquiry has ascertained that this is not 
a constant, or even very common occurrence; and it is possible 
that he may have sometimes mistaken the effect for the cause, the 
abscesses in the cases he observed being perhaps the consequence 
of venous inflammation, and not the origin of it. Of all the causes 
which induce inflammation of veins, there is none more certain than 
the application of a ligature. It was formerly the custom to tie 
them without any ceremony; and there is every reason to believe 
that many of the fatal results of operations, which used to be attri- 
buted to some obscure cause, such as peculiarity of constitution, or 
unwholesomeness of the atmosphere, really proceeded from this 
source. The danger from ligatures applied to veins was particu- 
larly insisted upon by Mr Travers.+ Generally speaking, the 
danger of tying veins is in direct proportion to their magnitude ; 
but death has happened from the ligature or wounds of the saphena 
below the knee. Immoderate or long-continued distension seems 
to be the cause of that inflammation of the iliac veins, which is oc- 
casionally observed in women who have suffered a severe or pro- 
tracted accouchement. And if, as appears very probable, or rather 
positively proved, the complaint called phlegmatia dolens, which 
consists in a painful cedema of the inferior extremity, depends on 
obstruction of the iliac veins, in consequence of inflammation,t{ this 
cause of its production must be regarded as one of frequent ope- 
ration. The inflammation, it is true, may be attributed to irrita- 
tion propagated from the venous orifices on the mner surface of 
the uterus; but, if proceeding from this source, would probably 
prove more obstinate and fatal than it is wont to do on such occa- 
sions. When the wound of a vein does not heal by the first inten- 
tion, it must of course inflame; and the morbid action thus insti- 
tuted, is apt to follow its characteristic tendency to spread. John 
Hunter showed that many of the bad consequences of venesection, 
which used to be referred to pricks of the nerves or tendons, really 
depended on the wound not healing, and the veins inflaming. § 
It is of great consequence to notice that the tendency to venous 
inflammation varies with the state of the system; so that while 

* Transactions of a Society for the Improvement of Medical and Chirurgical 
Knowledge, Vol. i. p. 16. 

t+ Cooper and Travers’s Surgical Essays, i. 227. 

+ Davis, 1823. Med.-Chir. Trans. Vol. xii. p. 419. 

§ Op. et loc. cit. 
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very slight causes may prove sufficient to induce it, very severe 
ones may fail in doing so. Thus in crowded hospitals or other 
unhealthy situations, a large proportion of operations terminate fa- 
tally from inflammation of the veins; and wherever erysipelas 
abounds, phlebitis is apt to be associated with it. 

With regard to the treatment, it must be admitted, that when 
the inflammation is acute, and attended with much constitutional 
disturbance, it hardly yields to any remedy. In such cases, there- 
fore, the prognosis should be very unfavourable. General bleeding 
seems to do no good; and, on the contrary, rather to increase the 
irritability of the system, which more requires calomel and opium. 
Local bleeding and fomentations are useful when the inflammation 
is acute. Warm solutions of acetate of lead with opium, and the 
tinctura saponis cum opio with camphorated mercurial ointment, 
and the pressure of a flannel bandage, constitute the best local ap- 
plications when the affection is chronic. 


Wounds of Veins. 


When veins are cut across, their orifices are closed by the same 
process which effects the obstruction of arteries in similar circum- 
stances; and the smaller moving force of their contents favours 
this occurrence on one side of the aperture, while the valves still 
more effectually prevent any disturbance of the adhesive process 
at the other. Ifthe vein concerned is one of the great trunks, and 
devoid of valves for preventing a retrograde motion of the blood, 
pressure ought to be preferred to ligature for restraining its he- 
* morrhage, and a very slight resistance will be found sufficient. 
When veins are not divided, but merely wounded through a part 
-of their circumference, they do not necessarily or usually either 
remain open or suffer complete obstruction, as the arteries do, but 
heal, and regain their original condition. This difference is owing 
to the smaller distension of the venous coats, which allows the ef- 
fusion of lymph that takes place from their cut edges to become 
organized. If the lips of the wound continue én situ, they unite 
at once with each other; but if they are displaced, owing to their 
transverse direction, or any other cause, there is, m the first in- 
stance, mjection of blood into the surrounding cellular substance ; 
then the formation of a firm, round, smooth coagulum, exterior to 
the wound ; and, lastly, an exudation of lymph from the vessels of 
the vein, which, resting upon this clot, extends from one cut edge 
to the other, and gradually unites them together, after which, the 
clot bemg absorbed, the cure is completed. 
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Varix. 

Varix consists in a dilatation and thickening of the veins, which 
become at the same time elongated, and thus constitute a tortuous 
swelling. It occasions deformity, weakness of the part concerned, 
by impeding the circulation, and uneasy sensations from the same 
cause. It also renders the vein liable to chronic inflammation, ul- 
ceration, and hemorrhage. The saphena, spermatic, and hemor- 
rhoidal veins are most liable to the disease. It seldom appears in 
the limbs before maturity, but occurs in the other situations which 
have been mentioned at a much more early age. Tall stature, and 
largeness of the veins, predispose to the disease; constipation, 
pregnancy, hepatic derangement, and sedentary occupations, favour 
its actual commencement. 

The treatment of varix consists in obviating the exciting causes, 
for which purpose the bowels ought to be kept open, the testicle 
ought to be suspended, and the leg ought to be supported with a 
bandage or laced stocking. The horizontal posture ought to be 
preferred, and the erect one avoided. When the vein inflames, it 
ought to be treated according to the rules already explained; the 
symptoms are almost always subacute or chronic, and local reme- 
dies merely are required. When it bleeds, pressure must be ap- 
plied. When ulceration occurs in connection with it, which most 
frequently happens in the case of varix of the saphena, and affects 
the imner side of the leg a little above the ankle, the surgeon 
should be guided in his practice, by the indications of indolent or 
irritated action which the ulcer may exhibit. If there appears not 
to be any obstacle to the cure on either of these accounts, he may 
simply use the black wash and a bandage, under which cicatriza- 
tion is in general speedily accomplished. 

In order to effect a radical cure of varix, it has been proposed 
to obliterate the vessel above the diseased part, so as to take off the 
dilating effect of a superincumbent column of blood, and this has 
been done in various ways. The ligature, which had been long be- 
fore tried and rejected on account of the danger attending its use, 
was recommended by Sir Everard Home, and on his authority 
tried rather extensively, but with such troublesome and even fatal 
consequences, as effectually prevented it from being employed in 
future. Mr Brodie revived a still older method, viz. obliterating 
the vein by incision. Instead of cutting out the varicose portion, 
which was the ancient practice, he merely divided the vessel, using 
a narrow knife, and making a small puncture of the skin. The 
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consequences of this practice, though not so disastrous as those of 
the ligature, were still occasionally disagreeable enough to overba- 
lance the chance of benefit. Another proposal was made by Mr 
Mayo, viz. to make an eschar with caustic over the vein at a sound 
part of its course above the varix, and thus excite such inflamma-~- 
tion of the vessel as might be sufficient to occasion obliteration of 
its cavity by the effusion of lymph. This method has the recom- 
mendation of being an imitation of a natural process of cure, for it 
sometimes happens that the varicose vessel, in consequence of spon- 
taneous inflammation, becomes completely impervious. In exciting 
this action artificially, however, there is great difficulty in avoiding 
the opposite extremes of deficient and excessive irritation, and 
alarming inflammation has in consequence been repeatedly induced. 
M. Velpeau has more lately introduced a method of great simpli- 
city, and perfect safety, which consists in passing a common pin 
through the skin, under the vein, while it is compressed and push- 
ed outwards by a finger and thumb, and then tying a thread tight- 
ly round it. A little redness and swelling follow, and ulceration 
soon succeeding detaches the pins with hardly any pain, and no dan- 
ger. It is still questionable, however, whether obstruction of the vein 
merely at a part of its course is adequate to afford permanent re- 
lief; and in the present state of mformation upon the subject, it 
seems that the most judicious course in treating varix is to be satis- 
fied with remedying its bad consequences, and using means for pre- 
venting their occurrence. 


Aneurismal Variz. 


When a contiguous artery and vein are wounded together, it oc- 
casionally happens that the orifices of the vessels remaining undis- 
turbed, the blood is allowed to pass from the artery ito the vein; 
the consequence of which is, that the latter vessel becomes large 
and tortuous, communicating a jarring sort of sensation to the hand 
which examines it, and a peculiar thrilling sound, like the purring 
of a cat, or the prolonged articulation of the letter R, (druit de 
rdpe,) is heard when the ear is brought near the injured part. The 
[mb becomes cedematous and cold, owing to the want of its usual 
supply of nutritious fluid, the greater part of which, instead of pro- 
ceeding onwards to its destination, flows back to the heart, and also 
to the obstacle opposed to the return of the blood from the veins be- 
low, by the distension of those above, which is caused by the for- 
cible current of the artery. From the same cause there is hardly 
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any pulsation of the artery below the part where it is wounded, 
while it pulsates above more forcibly than it did before. 

Dr Hunter first described this disease, (1756,*) but Dr Cleghorn 
of Dublin suggested the name which is used to denote it,t (1765.) 
It is most apt to occur at the bend of the arm, where the median 
basilic vein lies over the humeral artery, but may do so in any 
part of the body where a large artery and vein are contiguous. In- 
stances of it have been observed in the femoral, popliteal, carotid, 
and subclavian vessels, from wounds. 

Aneurismal varix is generally more inconvenient than dange- 
rous, the veins, after they become fully distended, usually remain- 
ing without any farther change. It is, therefore, seldom necessary 
to do more than apply a bandage to the limb, with a compress over 
the injured part. Should the swelling, pain, or other symptoms of 
the case be so severe as to warrant an operation, a radical one may 
be performed by tying the wounded artery both above and below 


the opening. 
Varicose Aneurism. 


When, in the case of a vein 
and artery communicating, the 
blood issues from the latter ves- 
sel into the cellular substance, so 
as to constitute a false aneurism, 
and at the same time continues 
to gain access to the vein, a com- 
bination of aneurism and aneu- 
rismal varix results, which has 
been named Varicose Aneurism. 
A good idea of this curious com- 
plication of derangement will be 
obtained from this representa- 
tion of the disease, affecting the 
aorta and vena cava. It origi- 
nated spontaneously, and was the 
first instance of this kind record- 
ed,t though others have been no- 
ticed since I published the case. 
With few exceptions, the bend of 
the arm has been the seat of this 


* Med. Obs. and Inquiries, Vol. i. p. 340. t Ibid. Vol, iii. p. 110. 


¢ Ed. Med. and Surg. Journal, Vol. xxxvi. p. 104. 
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occurrence, in consequence of the median basilic vein being trans- 
fixed, and the artery wounded. Owing to the free passage which 
remains for the blood, and the absence of regurgitation or stag- 
nation, there is little or no tendency to coagulation; and in ope- 
rating here I have found the interior of the sac perfectly white and 
smooth, like the inner surface of an artery. No benefit, conse- 
quently, would be derived from the simple ligature of the humeral ; 
and the proper course is to lay open the cavity, and apply two liga-~ 
tures to the vessel, one above and the other below the aperture. 
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CHAPTER IX. 


EXTERNAL INJURIES. 


Bruises. 

By a Bruise is understood an injury caused by a blow, or by 
violent compression, without division of the integuments. Its ef- 
fects vary according to circumstances, but the most common one is 
Kcchymosis, or the injection of blood into the cellular tissue, which 
occasions more or less swelling, and discoloration of the skin. 
The blood after being thus effused is gradually removed by absorp- 
tion, during which the colour of the part passes through various 
shades of red, green, and yellow, that have been differently ex- 
plained, but not as yet satisfactorily. To promote this absorption, 
some gently stimulating lotion, containing the salts of ammonia, 
spirits, and vinegar, ought to be applied, together with moderate 
pressure. It is usual to apply leeches in the treatment of ecchy- 
mosis, but it is clear that, the blood being not contained within its 
own vessels, and, on the contrary, extravasated into the cellular 
substance, bleeding from the surface cannot possibly be of any ser- 
vice, and may even do harm by increasing the weakness which the 
skin has previously suffered, both from the immediate effect of the 
injury, and also by its separation from the parts beneath which at- 
tends the bloody effusion, and thus causing sloughing. 

The blood is sometimes effused in larger quantity, and collected 
in a cavity formed by the torn and distended cellular substance. 
In this kind of bruise there is usually the same sort of discolora- 
tion of the skin as in the former, but the size and fluctuation of 
the tumour readily distinguish it. This condition is comprehended 
under the title of ecchymosis; but it is necessary to make a dis- 
tinction between the two, though doubtless merely different degrees 
of the same injury, since the process of essed) is apt to be consi- 
derably different. | 

It is always desirable to promote absorption, and for this purpose 
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the same means as those employed to discuss superficial eechymosis 
are proper, especially discutient lotions and pressure. Sometimes 
the clot, greatly contracted and indurated, remains after the serum 
has been removed, without suffering any farther change. At other 
times, the serum continues little or not at all diminished, in which 
case blisters, succeeded by pressure, ought to be used, and if these 
means fail, the fluid may be drawn off a4 a trocar. The con- 
tents of these effusions are also apt to shift from one part of the 
body to another, according to the tendency of their weight. 

When the effusion is large, or the parts about it have been much 
injured, or the patient is of an irritable habit, the parietes of the ca- 
vity are apt to inflame and convert it into an abscess. Any ten- 
_ dency to this ought to be allayed or prevented by cold applications ; 
but, so soon as there is reason to believe that matter has actually 
been formed, vent should be afforded to it and the remaining blood 
by a free incision ; after which pressure and some stimulating wash 
will promote contraction and closure of the cavity. 

The appearance of ecchymosis so regularly attends the infliction 
of bruises, that much importance is frequently attached to its pre- 
sence or absence in medico-legal investigations. The discoloration 
of the skin caused by it must be distinguished from the livor, which 
generally appears on the dependent parts of the body after life be- 
comes extinct. This may be readily done by making an incision 
through the part in question, as the blood in ecchymosis will be 
found coagulated in the seat of its-effusion, while in livor there is 
merely congestion of the cutis. The time required for ecchymosis 
shewing itself is also an important pomt. The more superficial the 
effusion is, the more quickly will the discoloration appear—and ac- 
cording to the difference in this respect, three or four hours, or as 
many days, may be necessary. It should be recollected that the ef- 
fusion and discoloration are two distinct things; that the former 
happens immediately after the injury, and may be certainly dis- 
covered by dissection; but that the latter, though, when present, af- 
fording evidence of violence having been sustained, does not prove 
by its absence that no effusion has taken place. Persons labouring 
under the disease named Purpura hemorrhagica have often disco- 

loured marks on the skin resembling those of ecchymosis. Blood 
may be effused into the cellular texture, in consequence of violence 
sustained soon after death—but in this case it proceeds from rupture 


of the larger vessels, and is not coagulated. Finally, it is necessary 
4 


EXTERNAL INJURIES. 133 


to notice, that the presence of a wound in a bruised part may pre- 
vent any discoloration by allowing the blood to escape. 


Wounds. 


By Woundsare understood solutions of continuity in the surface 
of the body effected by violence. They are divided according to 
the injury which the parts concerned sustain in addition to the 
wound, and also the form which it possesses, into Incised, Punctured, 
and Contused. 

Tn incised wounds, there is merely a solution of continuity inflicted 
by a cutting instrument, without any other injury of the part con- 
cerned, and the superficial extent of the aperture bears a large pro- 
portion to its depth. The great object in treating such wounds is 
to induce union by the first intention, and the general observations, 
which have been already made on that process, suggest the practice 
to be followed with this view. All foreign matters should be re- 
moved from between the cut surfaces ; blood and serum should be 
prevented from collecting, by avoiding early and close dressing, and 
the actions of the part should be kept within proper bounds by suit- 
able local and general means, more particularly cold applications 
and low diet, with perfect quiet of the part affected. Wherever 
pressure is sufficient to keep the cut edges in contact, it ought to 
be preferred for the purpose. Plasters are apt to approximate the 
lips of the wound merely, and, so far from pressing the deeper parts 
of the wound together, rather. render them more separable by relax- 
ing the superjacent integuments. Stitches introduced at the dis- 
tance of about an inch from each other generally answer better ; 
but, if the edges of the wound require to be kept in very nice con- 
tact, they must be introduced more closely, or the twisted suture, 
as it is called, may be employed. This consists of needles or pins 
passed through the edges of the wound, at the distance of from 
one to three-quarters of an inch, according to circumstances, 
being inserted most closely where the parts concerned are thin- 
nest. <A silk thread, such as that employed for stitches or liga- 
tures, is then twisted round each needle in succession in the 
figure of 8, so as to draw the cut surfaces together. The 
needles may be withdrawn on the third day, but the recent 
union ought not to be subjected to any strain for some time af- 
terwards. This kind of suture was formerly much practised, but 
isnow almost confined to the treatment of wounds of the lipsand cheeks, 
and even here may be abandoned with advantage in favour of the simple 
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stitch, When the wound opens into a cavity, as the mouth, a 
jot, or the abdomen, inconvenience might result from delaying its 
closure until the bleeding ceases, and in such circumstances, no 
harm can ensue from its continuing after the edges are brought to- 
gether, since the blood will pass into the cavity. In treating all in- 
cised wounds, it is proper to enjoin perfect quiet and the strict anti- 
phlogistic regimen ; also to keep the wound constantly covered with 
cold wet cloths, unless the parts should be defective in action from 
weakness, when spirituous applications may perhaps be useful. 

When the superficial extent of a wound is very small in propor- 
tion to its depth, it is said to be punctured; such wounds are caused 
by instruments which have small pomts and generally blunt edges. 
They are not formidable in their appearance, but usually turn out 
much more troublesome than incisions of far greater size, being apt 
to occasion extensive inflammation, and widely diffused suppuration. 
These bad consequences of punctures are usually ascribed to their 
penetrating some fascia, which inflames and gives rise to the effects 
im question; and there can be no doubt that they are generally 
most productive of bad consequences when they do penetrate such 
a structure. But it seems reasonable to refer the diffused inflam- 
mation occasioned by them, in some measure at least, to the con- 
finement of the discharge which necessarily results from their nar- 
row aperture, and the effect of the fibrous expansions which have 
been injured, in keeping up irritation by their pressure. 

The most effectual method of checking the inflammation, which 
proceeds from punctures, consists im dilating the orifice of the 
wound, and it is, therefore, often recommended to do this immedi- 
ately after their infliction, to prevent bad consequences. It does not 
appear however that the chance of these is thus diminished, and, there- 
fore, the most prudent course is, in the first instance, merely to ap- 
ply cold water or other lotions proper for moderating action and 
preventing inflammation. Should it actually commence, dilatation 
ought to be performed without delay, and then fomentations with 
poultices are proper for a few days, or until the suppurative action 
is fully established, when compression and stimulating washes must 
be substituted in their stead. 

Contused wounds are solutions of continuity, in which the sur- 
faces are injured by the violence that occasions them,—the agent 
being usually some blunt surface ; moving, or on which the body 1s 
impelled, with great force. Contused wounds in general bleed less 
than incised ones; their Bihar is ragged or lacerated ; and some- 
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times of a dark colour, owing to effusion of blood into the cel- 
lular substance. When the contusion is considerable, it renders 
the wound incapable of uniting by the first intention, and excites 
inflammation, which either terminates in mortification, or leads to 
suppuration, according to the extent of the injury, and the irrita- 
bility of the patient. It was formerly the custom to cut away the 
contused and lacerated edges, to supersede the more tedious pro- 
cess of sloughing; but nature is now allowed to determine what 
portion is incapable of recovering. All foreign matters ought to 
be carefully removed from the wound, and its edges should then 
be placed as nearly as possible in contact. If there is no great de- 
gree of contusion, stitches may be employed for this purpose ; but, 
generally speaking, it is better to abstain from them; and if they 
are used, any appearance of inflammation should be the signal for 
their removal. Cold applications are proper in the first instance, 
and ought to be continued until the wound either unites or inflames. 
in the latter case warm fomentations and poultices are required ; 
but they must be laid aside as soon as the sloughs have separated 
and the granulating action is established. If continued longer 
than this, they induce great relaxation of the parts concerned, al- 
ready weakened by the injury, render the granulations large and 
flabby, and prevent the sores from contracting. The ulcer always 
tends from its own nature to weakness of action, and therefore, in- 
stead of these enfeebling applications, requires stimulating washes, 
_with pressure. 

Gun-shot wounds are solutions of continuity effected through the 
agency of substances impelled by fire-arms. They are generally 
punctured as to their form, and always contused as to their surface. 
They are consequently apt to occasion extensive inflammation, and 
sloughing of the parts more immediately concerned. The orifice 
by which a ball enters is small, round, depressed, and livid; that 
by which it escapes larger, more elongated, and rather everted at 
its edges. These appearances vary with the velocity of the ball, 
the entrance being most, and the exit least distinctly characterized 
when it is greatest, and vice versa. The wound when first received, 
occasions a numb sort of sensation, but before long becomes acutely 
painful. It bleeds less than an incised wound in the same situation 
would do. When of any considerable extent, it mvariably causes, 
immediately on its infliction, an extreme degree of mental alarm, 
despondency, and prostration of strength. This constitutional ef= 
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fect is proportioned to the importance of the injury, the weakness 
of the patient, and his apprehension of danger. 

The bad consequences of gun-shot wounds were formerly as- 
cribed to the poisonous agency of the gun-powder ; and_upon this 
belief was founded the cruel practice of scarifying or excising the 
wounded surfaces, and dressing them with scalding oils. Paré in- 
troduced a milder practice, which he was led to, in the first instance, 
by necessity, and was afterwards confirmed in by experience and 
reasoning on the subject. He used merely unctuous applications, 
and with such success, that his example was soon generally follow- 
ed. The treatment of gun-shot wounds, though so far improved, 
still continued unnecessarily severe, since the scarification, which 
was formerly practised to remove the poison, still remained in use, 
to prevent tension and inflammation from the fistulous shape of the 
wound. John Hunter exploded this system of dilatation, as it was 
called, by showing that it did not prevent the effects in question, 
and was performed soon enough if delayed until they actually ap- 
peared. ‘The best application at first is a pledget of oiled lint, 
placed on the wound, and covered with cold wet cloths. Should 
inflammation supervene, free dilatation, including any fascia that has 
been wounded and lies within reach, fomentations, and poultices, 
become proper; when the sloughs are detached, pressure, with the 
usual lotions, must be carefully employed, as there are apt to be 
extensive sinuses; and if these have not a sufficiently dependent 
opening, it ought to be afforded by the knife. 

When the ball, or any other foreign matter introduced into the 
wound, is not carried through, but remains, it ought to be remoy- 
ed, if this can be done without any very serious cutting or search- 
ing; for, though it is no doubt true that such extraneous substan- 
ces often acquire a fibrous cyst, and cause no disagreeable symp- 
toms, they more frequently excite inflammation, which leads to va- 
rious troublesome consequences, and may do so after lying for a 
long while without causing disturbance. The finger is the best 
probe for detecting the ball or other foreign body; and when far- 
ther search is requisite to find it, the nature of the tissues concern- 
ed ought to be carefully considered, since the direction of its course 
is much affected by those of dense and unyielding structure, as the 
bones, fascize, and even the skin. ‘The velocity of the ball, and the 
position of the body when it entered, ought also to be taken into 
account. 

When the injury is so severe as to render amputation necessary, 
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it has been disputed whether the operation ought to be performed 
immediately, or be delayed until the primary inflammation subsides, 
and suppuration is established. In reference to this question, the 
effects of gun-shot wounds may be divided into four stages ;—1. 
Confusion and prostration of strength, commencing immediately 
after the injury is sustained, and lasting seldom less than one, or 
more than six hours, unless it terminates in sinking. 2. Return of 
strength, attended with more composure of mind, and sensation of 
the injury. This continues until inflammation begins, which is 
hardly deferred beyond twenty-four hours. 3. Inflammation, end- 
ing in death, gangrene, or suppuration, and occupying from one 
to several days. 4. Stppuration, which continues until the patient 
recovers, or has his strength completely exhausted, and dies,—which 
may be in a week or two, or not until the end ofmonths. Ampu- 
tation may be performed with most advantage in the second and 
fourth of these stages. Different opinions were formerly entertain- 
ed as to which of them was preferable; but the extensive experience 
of the military surgeons who were engaged in the Peninsular war 
decided the question ; and it is now admitted that amputation dur- 
ing the second stage is out of all proportion most successful ; to say 
nothing of the risk which men wounded on the field of battle must 
run, if permitted to go through the inflammatory stage, while their 
shattered limbs are subjected to the irritation of rough carriages, 
and their constitutions injured by the unwholesome air of crowded 
hospitals. Should the surgeon find that his patient does not rally 
within the period usually occupied by the first stage, though assist- 
ed by the stimulating effect of wine or spirits, he ought to afford 
the chance derived from removal of the limb, unless his strength 
seems at so low an ebb, that it would certainly sink under the shock 
of an operation; and, on the same principle, when inflammation has 
been allowed to come on, and proceeds to gangrene, ‘amputation 
ought to be performed as giving the patient a chance, however 
small, of escape from otherwise certain death. 

Cannon balls not unfrequently occasion contusions without any 
breach of the surface, varying from the slightest ecchymosis to com- 
plete destruction of the subjacent tissues, so that they are reduced 
to a gelatinous pulp. Sometimes when the contusion is sustained 
on the trunk, it causes instant death, in consequence of important 
organs being ruptured or otherwise injured. These effects used to 
be ascribed to the wind of the ball, or the air violently agitated by 
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its motion. They are now more scientifically and satisfactorily re- 
ferred to the action of the ball itself, which has had its velocity so 
far spent as to bruise merely without wounding. 


Extremes of Cold and Feat. 


The first effect of cold is to diminish the vital action of the part 
to which it is applied. This state of depression, when not carried 
too far or continued too long, is succeeded by more than usual ac- 
tivity, or what is called re-action, especially if heat or any other 
stimulus co-operates with the natural tendency to excitement. If 
this alternation be frequently repeated, the part concerned becomes 
permanently weakened, being slightly swelled, of a purple colour, 
and not so warm as usual. It is then easily affected by cold, be- 
coming pale, contracted and numb, and reacts with so much vio- 
lence as toshow symptoms of inflammation, becoming red, hot, itchy, 
and painful; not unfrequently vesicated and ulcerated. A part 
thus injured by cold is named a Chilblain. 

Chilblains are most apt to occur in persons who possess weak 
powers of circulation, especially young females, and on the same 
principle take place chiefly at the extremities of the body, viz. the 
hands and feet. They ought to be guarded against by avoiding 
sudden and severe alternations of cold with heat. When formed, 
they should be protected from cold, and supported in their actions 
by stimulating embrocations, such as camphorated oil, strong spirits, 
or, what has been particularly recommended by Mr Wardrop, a mix- 
ture of tinct. sap. c. opto, with tinct. lytte, in the proportion of six 
of the former to one of the latter. The ulcer of chilblains presents 
the appearance of a smooth superficial excavation, with thick white 
edges, and a peculiar viscid slimy discharge. It heals most readily 
under the wnguentum oxyde hydrargyri rubri. 

More intense cold not only weakens, but entirely suspends vital 
action. The part becomes pale, insensible, and shrivelled, and is 
said to be Frost-bitten. The extremities of the body, such as the 
fingers and toes, the ears and the nose, are most liable to be thus 
affected, both from their situation and comparatively languid cir- 
culation. A frost-bitten part is not dead, and when freed from 
the influence of the cold, regains its power of action. It is difficult 
to determine how long the torpor may last without permanently 
depriving the part of life; but there is reason to suppose that the 
period is considerable ; and it appears from the relation of Sir John 
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Franklin, that an animal may be restored to its usual actions even 
after its whole body has been frozen. * 

In treating frost-bite, the great object should be to moderate 
the reaction, since, if it proves excessive, mortification readily oc- 
curs, both because the part is weak, and because its ‘irritability 
being consequently increased, the inflammation is apt to be intense. 
The best method is to use friction without any external heat, or 
even to effect it through a cold medium, such as that of snow, in 
order to promote the return of circulation, and at the same time 
guard against excitement. If inflammation comes on, the part 
ought to be soothed with poultices, or anodyne and astringent ap- 
plications, such as warm solutions of acetate of lead with opium ; 
the tincture of soap and opium, &c. Local bleeding would increase 
the weakness, and consequently render the diseased action more 
unmanageable ; but general depletion will be proper if the patient 
is plethoric. Should mortification ensue, the best dressing will be 
a soft poultice until the sloughs separate. 

Burns.—W hen a part is exposed to higher temperatures than 
usual, its actions are increased. It becomes red, more or less 
swelled, and hot. If the heat applied is moderate, or of short du- 
ration, these symptoms disappear when it is removed; but when 
it is intense, or longer continued, the redness caused by it is bright 
and permanent, and there is a painful sensation of burning. The 
part is then said to be burned, while in the former case it was 
merely excited. The inflammation thus induced generally termi- 
nates in effusion of serum from the surface of the cutis, which de- 
taches the cuticle, and elevates it into blisters. When the heat 
is still more intense or prolonged, it destroys the life of the part. 
The cuticle is then detached and thrown into irregular folds or 
wreaths, exposing the subjacent cutis discoloured and dry. When 
the heat operates through the medium of fluids, its effects are 
named Scalds. Burns and scalds are always painful,—often long 
in healing, owing to the feeble action of the resulting ulcer, which 
is seated in parts that have been more or less injured by the heat, 
—and sometimes fatal by the shock to which they subject the con- 
stitution, by the profuse suppuration which they occasion, or by ex- 
citing inflammation of some internal parts. 

In treating burns, it is necessary to consider whether the injury 
is so severe as to destroy the vitality of the part affected, or merely 
sufficient to induce inflammation of it. In the latter case cold ap- 
plications afford great relief, and if employed immediately after the 


* Franklin’s Journey to the North Coast of America, p. 248. 
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accident occurs, may prevent the inflammation and vesication al- 
together. Another mode of treatment which answers extremely 
well, though it is difficult to say on what principle, consists in en- 
veloping the burned part with cotton. ‘This practice was intro- 
duced from America not many years ago, and is now in very ge- 
neral use. It appears that its good effects are most conspicuous 
when pressure is conjoined with it; and a bandage, therefore, 
ought to be applied with moderate firmness. When blisters rise, 
the detached cuticle should be not only laid freely open, but taken 
away altogether, as its presence seems to increase the irritation. 
If ulcers’remain, lotions of sulphate of zinc, or acetate of lead, are 
required to stimulate the granulating surface. It was formerly 
the custom to dress burns with unctuous matters, such as the car- 
ron oil, or linimentum aque calcis ; but these filthy and useless ap- 
plications are now almost entirely superseded by the means which 
have been mentioned. 

When the burn is so severe as to destroy the life of the part, it 
must always be regarded as a severe injury. In very young or 
very old subjects, or those who on any other account are very weak, 
it is apt to induce immediate sinking ; especially when it affects the 
trunk, and more particularly the abdomen. In patients whose 
powers of action are stronger, the local irritation generally occa- 
sions very smart symptomatic fever; and when the integuments 
of the thorax or abdomen are affected, there is a risk of the mem- 
branes, lining these cavities internally, inflaming from their conti- 
euity. The constitutional treatment must depend upon the cir- 
cumstances of the case. If the patient is drowsy, with cold extre- 
mities and ‘a weak pulse, spirits, wine, and other cordials should 
be assiduously administered, while the body is warmly covered and 
sources of artificial heat are applied to the feet. If, on the other 
hand, the ordinary symptoms of inflammatory fever should be pre- 
sent, the tartrate of antimony ought to be freely employed, and 
even the lancet may be required. ‘The local treatment of burns 
has afforded a fruitful field for diversity of practice and opinion ; 
some using cold applications and means of a sedative kind; while 
others, as Dr Kentish, have insisted upon the advantage obtained 
from employing oil of turpentine, and different stimulants of this 
sort. It will be found, however, that there is not so much room 
for doubt and question as may at first appear, since it is only in 
what may be called the first stage of burns, or that part of their 
progress which intervenes between infliction and ulceration, that any 
uncertainty exists as to the proper mode of treatment. If the in- 
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jury is slight, that is to say, if the part affected still retains its vi- 
tality, I believe that cold applications and cotton will im general 
prove most useful; and if the texture of the part be destroyed, 
there can be nothing better than a poultice or the usual moist dres- 
sing, until the sloughs separate. In either case, ulceration sooner 
or later is established, and then the treatment will be the same for 
both. 

Should the patient’s strength prove inadequate to support the 
tedious and exhausting process of cure, if the part affected is seated 
on a limb, it ought to be amputated. 


Poisons. 


By poisons are understood agents which have the power of de- 
stroying the structure, or inducing disturbance in the actions of 
the body, independently of mechanical violence and temperature. 
Those which directly affect the structure are named Escharotic 
Poisons, or simply escharotics. Of these the most powerful are 
the concentrated mineral acids, potass, and some metallic salts, as 
the nitrate of silver and oxymuriate of mercury. They are fre- 
quently used intentionally to remove morbid structures, &c. and 
are then named Caustics. Occasionally, whether from accident 
or design, they are applied so as to produce serious injury. In such 
cases, as their effect is generally completed before surgical assist- 
ance can be procured, the only treatment admissible, is that which 
promotes separation of the slough and healing of the sore. Poul- 
tices, until the first of these stages is completed, and then stimu- 
lating washes, afford most benefit. 

Poisons, more strictly speaking, are those agents which produce 
their effects independently of chemical properties, as well as me- 
chanical force and temperature; they do not directly alter the 
structure to which they are applied, but produce such changes in 
its natural actions as frequently give rise to the most important local 
and general consequences. <A very large proportion of the articles 
comprehended in this class are employed to produce their effects 
in order to relieve the system from other diseases, whence they are 
named not poisons but medicines, the former title being reserved 
to denote those which are distinguished by the malignity of their 
action. The only poisons which present subject for surgical con- 
sideration are afforded by the animal kingdom, and may be divid- 
ed into, 1. Those which exist naturally in the animals that yield 
them; 2. Those which are the results of diseased action; and 3. 
Those which depend on changes after death. 
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Natural animal poisons are afforded chiefly by the two classes 
of Insects and Serpents. In this and other temperate climates, the 
effects of those of the former are hardly more than local, consist- 
ing of pain, swelling, and redness of the part injured. The treat- 
ment, when any is judged necessary, should also be local, and the 
solution of muriate of morphia, or that of acetate of lead with 
opium, agua ammonie, and other preparations of ammonia afford 
most relief. There is considerable variety in the effect of these 
poisons, according to the irritability of the individual on whom they 
operate; and habit has a very remarkable influence in lessening it. 

The poison of serpents produces more serious consequences, 
which vary according to the species which affords it. The most 
deadly sort occasions intense local pain, speedily followed by swell- 
ing of the limb, rapidly extending, and attended with mottled livid 
discoloration of the skin. The patient, almost immediately upon 
being bitten, feels sick, weak, and confused. He appears as if in- 
toxicated, vomits, becomes quite insensible, and dies within a few 
hours, or it may even be minutes, after sustaining the injury. The 
viper, which is the only poisonous serpent in this country, hardly 
ever produces fatal effects; but the pain and swelling caused by its 
bite are often extremely distressing. 

The treatment must be both local and general. The former 
consists in opposing the entrance of the poison into the circulation; 
the latter in counteracting its depressing effect on the vital powers. 
In accomplishing the first of these objects, the means of most use 
are, 1. Removing the poison from the body either by cutting away 
the part, or destroying it with caustics or cauteries ;—the applica- 
tion of ammonia also seems to have some effect in preventing it from 
producing its characteristic effects; 2. Applying a tight ligature 
on the limb to compress the veins and other absorbent vessels; and 
3. To direct the current of the fluids towards, instead of from, the 
injured part, by causing suction over it, which may be effected 
with the mouth, or a cupping-glass. One or other of these pro- 
ceedings may be trusted to chiefly, according to circumstances, but 
in severe cases it is proper to combine the operation of the whole 
The general remedies are such as tend to prevent sinking, by 
creating a sort of artificial strength through their stimulating pro- | 
perty. Ammonia, given pure or in the state of carbonate, with 
spirits, and warm water, sufficient to make the mixture palatable, 
ought to be administered every five minutes. Arsenic has been 
strongly recommended also, as a remedy in such cases, and although 
it might be difficult to account for its salutary operation, the facts 
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in proof of it are so striking and well authenticated, that when cir- 
cumstances permit, this means should certainly be combined with 
the others. The arsenite of potass, or Fowler’s solution, is the 
most convenient preparation for the purpose, and it appears that 
very large doses, even to the extent of two drachms, may be given 
every half hour.* 

The morbid poisons originating in diseased action, which affect 
the human species, may all be produced by the human body ; but 
two of them, cow-pox and hydrophobia, were in the first instance 
derived from the lower animals. They exist both in the liquid and 
in the gaseous state. In the former they hardly act unless insert- 
ed or inoculated into the texture of the body. In the latter they 
produce their effects when received into the lungs during imspira- 
tion. It is only the first or inoculated poisons which belong to the 
surgical department. They always occasion more or less irritation 
of the part to which they are applied, and generally afterwards 
more or less constitutional disturbance. Their modus operandi is 
not at all known. They seldom cause any immediate local altera- 
tion; and days, or even weeks, may elapse before there is any 
indication of their action. The constitutional disturbance follows, 
and after being fairly instituted, it cannot be subdued by removing 
the part on which the morbid matter primarily acted. The effect 
of some of these poisons will be more particularly considered here- 
after. At present it may be observed, that the treatment proper 
for them in the first instance requires to be merely local, and 
should be conducted on the same principles of prevention, as that 
of natural poisons. In regard to hydrophobia, it is believed that, 
if the injured part be cut out, or otherwise removed, any time before 
the constitutional symptoms appear, the patient will be certainly 
protected from them. 

The poisonous effects of dead animal matter are involved in 
considerable obscurity. It frequently happens that wounds re- 
ceived in the dissection of animals after death, whether for anato- 
mical investigation or the preparation of food, are followed by trou- 
blesome consequences, both local and general. It is observed that 
those which have a punctured form are most apt to be so. Some- 
times there is violent inflammation of one or all the tissues in the 
neighbourhood, from the skin to the bone, terminating speedily in 
suppuration or sloughing. In the finger this constitutes what is 
called paronychia or whitlow. The absorbent vessels leading from 
the injured part often inflame, and by propagating their morbid 

* Jreland Med. Chirurg. Trans. Vol. ii. p. 396. 
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action to the surrounding tissues, occasion hard painful cords un- 
der the skin, and red lines on its surface. Still more frequently 
the lymphatic glands in the course of the absorbents inflame and 
suppurate. At other times the patient first complains of cold shi- 
vering, headach, and vomiting of bilious matter, after which the 
usual symptoms of fever come on, and are generally characterized 
by extreme irritation—the pulse being excessively quick—the res- 
piration very hurried—and the countenance unusually expressive 
of anxiety. Along with this derangement of the system a diffused 
inflammatory blush appears in the neighbourhood of the injury, 
from which it soon extends itself irregularly in various directions, 
and, terminating in mortification, proves fatal within a week or little 
more; or the patient may die, as it seems, merely from the exhaust- 
ing effect of the irritative fever, with very little local appearance of 
disease. 

Since the effects of punctures now mentioned differ from each 
other very much in kind, and are subject to no less variety in the 
degree of their severity, while they are all occasionally produced, 
so far as can be ascertained, by the same circumstances—it has 
been inferred that they depend not so much upon a poisonous in- 
fluence m the subject dissected, as on peculiar irritability of the 
individual injured. 

In regard to the treatment it may be observed, 1. That when 
punctures occur in suspicious circumstances, they ought to be 
converted into incisions, sucked, and touched with an escharotiec. 
2. That persons exposed to such injuries ought to lessen, so far as 
possible, the irritability of their systems. 3. That, when the effect 
is an acute and local inflammation, a free incision through the af- 
fected part affords most relief. 4. That, when the absorbents in- 
flame, warm solutions of acetate of lead with oprum have the most 
soothing influence. 5. That, when the lymphatie glands become 
affected, warm fomentations are the most powerful means of re- 
lieving the patient, which they do either by inducing the inflam- 
mation to terminate in resolution, or by hastening suppuration if 
it be inevitable. 6, That, when the constitutional disturbance 
precedes the local affection, and there are signs of great irritation, 
scarifications of the inflamed part, followed by hot anodyne fomen- 
tations, and accompanied with the internal administrations of calo- 
mel, opium, and cordials, though they may seldom succeed in cur- 
ing this most dangerous condition, seem to have more tendency to 
do so than general bleeding and the antiphlogistic regimen, which 
usually, by increasing the weakness of the patient’s system, increase 
its irritability, and render its treatment more unmanageable. 
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CHAPTER X. 


AMPUTATION. 


THE expression Amputation, though sometimes applied to the 
excision of parts from the trunk, is generally confined in its mean- 
ing to the removal of limbs by the knife. In performing this ope- 
ration, it is not sufficient merely to cut away what is diseased or in- 
jured, since the surface that remains ought to be left in such a state 
as will favour the healing of the wound, and afford a comfortable 
stump to the patient. Many different modes of operating have 
been contrived, with the view of attaining these objects; and there 
isno department of practical surgery into which more improvements 
have been introduced in recent times. 

Amputation was anciently performed by the direct and simple 
process of cutting down at once to the bone, and sawing it through 
on a level with the soft parts. But it being found that in this way 
there was no covering provided for the bone, whence followed a 
tedious and imperfect cure, various modifications were introduced. 
to supply the defect. The muscles were drawn up by metallic 
plates, or split cloths, and pieces of leather, called retractors. . Ches- 
elden, (1720,) drew back the skin after it was cut, and then di- 
vided the muscular parts higher up. This method of double inci- 
sion was carried to an extreme by Mr Mynors of Birmingham, who 
dissected the skin, and turned it back like the sleeve of a coat. 
Louis cut the muscles by two circular incisions, so as to divide the 
portion nearest the bone higher up than the external layer. Alan- 
son, by holding his knife obliquely, while he made the circular 
sweep through the muscles, cut them at once in the same form that 
resulted from two successive incisions. 

. The object of all these contrivances was to leave the soft. parts 
sufficiently long to cover the bone; but this they failed in accom- 
plishing, excepting so far as concerned the skin; for the muscles 


being in the first instance cut higher than the integuments, and 
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subsequently becoming still more diminished in length by the un- 
opposed effect of their contractility, could never be made to meet 
over the bone, which often protruded during the cure, and requir- 
ed to exfoliate or be shortened by the saw. Hence its permanent 
covering was merely a thin adherent cicatrix; and even m more 
favourable circumstances, when the integuments united over the 
bone, the covering of skin thus afforded to it, did not constitute a 
good protection. 

The most simple and effectual plan for coverimg the bones pro- 
perly was obviously to form one or more flaps from the part of the 
limb most able to supply them; and there can be no doubt that 
this mode of operating would have long since come into general 
use, had it not been’that prejudice in favour of the circular incision 
directed the attention of practitioners almost entirely to improving 
it. The operation by flap was performed occasionally during the 
last century and a-half, and recommended by various surgeons who 
practised it more or less extensively. Lowdham, of London, seems 
to have been the first of these, (1697,) and he was followed by Ver- 
duin, (1696,) Koenerding, (1698,) Sabourin, (1702,) and Vermale 
and Ravaton, (1793.) Towards the conclusion of last century, it 
was advocated by several of our countrymen in amputating the leg, 
of whom may be particularly mentioned Messrs White, (1760,) 
O'Halloran, (1765,) Hey, (1770,) and Alanson, (1780.) Of late 
years it has come into general use in this country, chiefly through the 
example of Mr Liston. 

The great advantages of this method are, 1. That it is much 
more quickly performed, and consequently much less painful to the 
patient than the circular incision ; 2. That it cuts the parts smooth- 
ly, and leaves them in a state favourable to union; and, 3. That 
it affords a much better covering for the bones than can be obtain- 
ed from any modification of the other operation. 

The flaps may be formed by cutting obliquely inwards to the 
bone,—by transfixing the limb and cutting outwards,—or by first 
cutting inwards, so as to obtain one flap, and then outwards to form 
a second. The particular circumstances of the case often render: 
one of these modes preferable to the others; but when the surgeon 
has his choice, he will generally find transfixion the easiest method. 
The size of the flaps, and proportion of muscle and integument com- 
posing them, must be regulated by the thickness of the bone, and 
laxity of the soft parts. The flaps ought to be cut longer than 
would be sufficient to constitute a well-formed stump in the dead 
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body, to compensate for the contractility of the liv- 
ing muscle. When the skin is loose, and the mus- 
cles attenuated, the surface of the flaps should be 
convex, to preserve the latter, and diminish the ex- 
tent of the former tissue. When, on the contrary, 
the limb is muscular, and the skin tense, the knife 
should be made to describe a concave line, to pre- 
vent redundance of muscle. The best knife for am- 
putating fingers and toes is the bistoury, Plate I. 
Fig. 4. For the limbs, a larger blade is of course 
required ; its length ought to be about a half more 
than the diameter of the part to be subjected to ope- 
ration. It should be of the form represented by 
the adjoining figure, blunt on the back except for 
about an inch and a half from the point, which 
must be thin and sharp, and varying from four to 
eight inches in length. ‘Three sizes will be found 
sufficient. 

For restraining hemorrhage during the opera- 
tion, there are three means which may be used. 
The first of these is the tourniquet or turn-stick, in- 
vented by Morel (1674,) consisting of a strap or 
bandage carried twice round the limb, encircling a 
firm roller, or other suitable compress placed in the 
course of the artery, and a piece of wood, which, 
being inserted between the turns of the bandage, 
when twisted, effects any degree of constriction that 
may be required. ‘The second is a modification of 
this apparatus, contrived by Petit, (1716,) who, in- 
stead of the turn-stick, used a screw and couple of 
plates, which, being separated by turning the handle, 
effected the pressure more gradually, and so as to dis- 
pense with the services of the assistant who was em- 
ployed to hold the turn-stick. This screw tourni- 
quet, variously modified and improved, is the instru- 
ment still generally used for the purpose. The third 
mode of commanding the vessels, is by simply com- 
pressing them with the hands. In certain amputa- 
tions this is the only means that can be used, owing 
to the proximity of the operation to the trunk ; and 
some surgeons, from the facility and dispatch at- 
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tending it, never employ a tourniquet on any occasion. In. cases 
where the tourniquet can be applied without doing harm, it ought 
to be preferred, as it relieves the assistant from a fatiguing duty, 
and prevents the patient from losing so much blood as he is apt to 
do when the vessels are subjected to manual pressure, if many of 
them require to be tied, or there is any unsteadiness, either on his 
part or on that of the assistant. The arteries ought to be pulled 
out with the forceps, (Plate I. Fig. 4,) and tied quite detached from 
their neigbourig connections. After the principal vessels are se- 
cured, the tourniquet ought to be entirely removed, to prevent its 
slackened band from exerting such pressure on the veins as may 
cause them to bleed, and induce the surgeon to tie them instead of 
arteries. 

The earlier modes of amputation rendered union by the first in- 
tention impracticable ; and when the operation had been so far im- 
proved as to retain the soft parts sufficiently long to meet over the 
bone, the old system of dressing still continued in use, and the ca- 
vity of the stump was stuffed with lint, as all wounds were in those 
days healed by the granulating process. Mr Alanson had the 
merit of exploding this practice, and introducing light superficial 
dressings in its stead, which greatly shortened the cure ; and though 
surgeons on the Continent still imterpose dressings between the 
edges of the stump, union by the first intention is always sought 
for in this country. Stitches, if necessary, ought to be employed to 
keep the lips of the wound nearly im their proper position ; and 
when the bleeding has ceased, strips of adhesive or isinglass plaster 
may be used to retain them in accurate contact. 

The bad consequences of the operation are chiefly hemorrhage, 
sero-purulent effusion into other parts of the body, especially the 
cavity of the thorax, suppuration of the stump, and exfoliation of 
the bone. 3 

Hemorrhage may appear immediately after the operation, either 
from arteries which have not been tied, owing to their not showing 
themselves by bleeding during the state of collapse succeeding the 
removal of the limb, or from the veins being compressed by too 
tight a bandage. In the former case, it is necessary to apply as 
many ligatures as may be requisite,—in the latter, it is sufficient to 
slacken the bandage. Hemorrhage sometimes commences a few 
hours after the stump is dressed ; and then depends either upon a 
general oozing from the cut surface, consequent upon the re-action 
of the system, or upon some imperfection in the ligature of the ves- 

4: 
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sels, which allows the blood to escape when impelled. with more 
force than it was while the patient remained weak and faint. Cold 
lotions and pressure will restrain it, if proceeding from the first of these 
sources; but additional ligatures will be required, if, resisting such 
means, it proves to be from the second of them. The hemorrhage oc-. 
casionally does not occur until the third, fourth, or even seventh day ; 
and then almost always depends upon ulceration of the artery. In 
this case, as ligatures cannot be applied to the orifices of the vessels 
with any advantage, owing to the morbid state of their coats, the 
bleeding must be arrested either by pressure, effected through 
means of compresses introduced into the stump, and a tight bandage 
applied externally, or by tying the trunk of the artery. The for- 
mer of these methods is greatly preferable, when adequate to the 
purpose, which, with very few exceptions, it is found to be. 

When the stump does not unite, but inflames and suppurates, 
fomentations ought to be frequently applied until the discharge is 
fully established, when stimulating washes and pressure must be 
employed to support the weakened action of the granulating sur- 
faces and make them unite together. 

Purulent effusions into internal cavities occur chiefly in weak, 
debilitated, irritable subjects, and have been accounted for various- 
ly. They are known to result in such habits from excited action, 
whatever be the cause producing it; and there is reason to believe, 
that, if amputation has more frequently the effect of occasioning 
this disturbance than other wounds of the same extent, it is owing 
to the disturbance which it causes by suddenly removing a large 
part of the body. Inflammation of veins has also been supposed to 
be the cause of this occurrence. There are no means of remedying 
such effusions, and the only way of avoiding them is, in the first - 
place, to avoid operating in circumstances which predispose to such 
occurrences ; and, in the second, to control diligently from its com- 
mencement, by small bleedings, opiates, and the tartrate of anti- 
mony, the constitutional excitement which precedes them. Exfo- 
liation of the bone is a very troublesome occurrence, not only from 
delaying the process of cure, but by tending to render it imperfect 
through the retraction of the soft parts composing the stump, which 
gradually takes place in the event of their not uniting over the ex- 
tremity of the bone. It sometimes depends upon the injured or 
diseased state of the limb—and may also be occasioned by too free 
removal of the periosteum, rough use of the saw, or deficiency in 
the covering left for the bone. The most common form is here 
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represented, being merely a ring from the 
circumference of the bone, with irregular 
spicular prolongations upwards. But oc- 
casionally the exfoliation is much more 
extensive, as in the second figure, which is 
taken from one that separated in a case 
of amputation above the elbow on account 
of shattering of the arm by machinery. 


Particular Amputations. 


The fingers may be amputated either at the 
joints or through the phalanges. There used 
to be a strong prejudice against leaving an arti- 
cular surface, the cartilage of which was thought 
to exfoliate necessarily, so as to render the cure 
more tedious and troublesome. Disarticulation 
was therefore avoided as much as possible, and 
when, from any circumstance, it appeared 
to be inevitable, the precaution was taken of 
scraping off the articulating cartilage. It is 
now well ascertained that union by the first in- 
tention generally occurs as readily after disar- 
ticulation, as after amputation through the shafts 
of bones, and that when it does not take place, 
the only inconvenience experienced from the car- 
tilage is a little increase and longer continuance 
of theirritation. The stumpswellsand discharges 
thin sero-purulent fluid in considerable quan- 
tity, often together with small scales of carti- 
lage floating out from the cavity. Such being 
the case, though it would be wrong to ampu- 
tate through a joint by preference, still, when 
there is any lasting advantage to be gained by 
doing so, the chance of bad consequences, so 
trivial as those just mentioned, ought not to be 
regarded as a sufficient objection to it. 

When the distal phalanx alone of a finger is 
affected, it ought to be removed by cutting into the ee on the dorsal 
surface, dividing the lateral ligaments, and then carrying the knife 
forwards parallel with the palmar surface of the bone so as to save a 
flap to cover the stump: Or the operation may be reversed by trans~ 
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fixing the finger, while its palmar surface is turned upwards, forming 
the flap, and then cutting through the joint. When the finger requires 
to be amputated above this joint, the operation should be performed 
by making two semilunar incisions, one on each side, so as to form 
two lateral flaps, which being dissected back will expose the bone, 
and allow it to be divided by the saw, or what is better, the cutting- 
pliers. The flaps are then made to meet together over the face of 
the stump. The second phalanx might be removed at the joint in 
the same way as the first; but as the portion of the finger thus left 
would be neither useful nor seemly, it is better, unless the patient 
refuses his consent, to take 
away the whole of it at its 
metacarpal articulation. In 
doing this, while the other 
fingers are held aside, the 
surgeon should place the 
point of his knife exactly 
over the summit of the 
joint, and cut first on one 
side and then on the other, 
obliquely into the palm of 
the hand to the point op- 
posite that from which he 
set out, taking care to keep 
exactly in the angle form- 
ed by the integuments con- 
necting the fingers. The 
flaps being detached, he ) 

may readily pass the point ee 

of his knife round the head i 

of the bone. Lisfranc makes one flap first, then carries his knife 
through the jomt, and completes the operation by cutting outwards. 
When the parts retain their natural laxity, this proceeding is 
equally easy and expeditious; but if they are thickened and indu- 
rated, as is generally the case, the second flap is very apt to be in- 
jured in detaching the head of the bone; and even in the most fa- 
vourable circumstances it is much more difficult to adapt the flaps 
properly to each other in this way, than in the one just described. 
One or two stitches are often useful in keeping the edges of the 
skin in contact. Of all the operations for amputating fingers this 
is the most important, from the frequency of cases requiring its ap- 
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plication. The distal phalanx, it may be said, never stands in need 
of removal by itself, since all the morbid conditions to 
which it is subject from injury or disease admit of re- 
paration ; and it is of course always advisable to retain 
the extremity of the finger with its protecting nail, even 
though the bone, in whole or part, may be taken away. 
And when more than the distal phalanx must be re- 
moved, it is almost always better, in respect to appear- 
ance, as well as use, to amputate the whole fingers. 
When a portion of the metacarpal bone requires to 
be removed, the best method is to apply the point 
of the knife at the part where the bone requires to be 
divided, and cut down on each side of it, in the angle 
formed by the integuments between the fingers, so as to 
make the incisions meet below, opposite the metacarpo-digital arti- 
culation ; and then divide the bone by means of 
the cutting-pliers here represented, which were 
introduced into the service of surgery by Mr Lis- 
ton, at an early period of his practice,—and 
from their extensive utility may be regarded as 
the most valuable addition that has been made 
to the modern armoury of the profession. When 
the metacarpal bone of the thumb is the one con- 
cerned, a portion of it may be removed by 
making two incisions, commencing where the 
bone requires to be divided, enclosing the 
thumb, and meeting together at the angle of 
union between itand the fore-finger. Ifitis neces- 
sary, the whole bone may be easily disarticulated. 
The thumb and fore-finger being held separate, 
the surgeon should cut upwards in the angle be- 
tween them as far as the bones will allow him, then, 
turning the edge of the knife laterally, he will 
at once enter the joint, and having cut through 
it, may readily form a sufficient flap to cover the 
raw surface in carrying his knife outwards. 
The same processes are proper for removing the 
metacarpal bone of the little finger in part or in 
whole; but in this case the external flap must 
be formed previous to the disarticulation, which 
is most readily effected by introducing the knife 
into the joint from the ulnar side. 


AMPUTATION. 153 


After all, these operations, the arteries which are found to require 
ligatures must be tied; and the pressure of lint compresses, sup- 
ported by proper bandages, will generally supersede with advantage 
both stitches and plasters. 

The toes ought to be amputated on the same principles; but, 
with the exception of the great one, which: may be removed through 
the joint of the first and second phalanx, it is always proper in re- 
moving them to perform disarticulation between the first phalanx 
and metatarsal bone, since the small portion that might be allowed 
to remain could be of no use, and in all probability would occasion 
lameness. When more of the great toe than the distal phalanx re- 
quires removal, the operation should be performed through the me- 
tatarsal bone, in order to prevent its large articulating extremity 
from impeding recovery, and rendering the foot unseemly as well 
as inconvenient. The incisions should be made as is here repre: 
sented. The flaps being then separated from the bone, it is divided 
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by the pliers. If necessary, disarticulation of the metatarsal bone 
may be easily effected by prolonging the incision upwards to its 
joint with the tarsus. 

The disease requiring amputation sometimes extends to the tar- 
sus, but is limited to the bones on one side of the foot, namely, the 
internal cuneiform and navicular on the tibial, and the cuboid on the 
fibular side. In this case, instead of amputating the leg, it is better to 
make a free removal of the diseased parts by taking them away to- 
gether with the metatarsal bones articulated to them. The opera- 
tions should be conducted on the same plan as for the removal ofa 
metatarsal bone by itself, and will be found hardly more difficult or 
serious. Partial amputation of the foot may also be performed 
transversely through the metatarsus, between the metatarsus and 
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tarsus, and through the tarsus. The first and second of these me- 
thods are very seldom admissible, owing to the disease which requires 
removal of a part of the foot, generally extending so far as to en- 
croach upon the bones where they would need to be divided; and 
they are also objectionable from the difficulty which attends their 
execution, while there is no counterbalancing advantage in their fa- 
vour, since, when once the anterior extremity of the longitudinal 
arch of the foot is taken away, no additional inconvenience results 
from removing a larger portion, so long as the posterior extremity 
or heel is allowed to remain. It has been objected that the exten- 
sor muscles of the ankle-joint having no opponents left attached 
when amputation is performed through the tarsus, must draw up 
the heel and point the cicatrix to the ground. But experience has 
proved that any such unpleasant consequence is effectually prevent- 
ed by the flexor tendons adhering to the cicatrix ; and the patient 
has no difficulty in adapting to the stump an artificial foot, or stuffed 
shoe, with the assistance of which he walks nearly free from any 
perceptible lameness. 

The operation through the tarsus, which was invented by Cho- 
part, had been much neglected, owing to the hypothetical objections 
just mentioned, but deserves to come into more general use. I 
performed it first about twelve years ago, and have frequently re- 
peated it since that time with almost invariable success. The ex- 
tent of disease that may be removed and the form of the resulting 
stump, will appear from the accompanying views, which, it mav he 
remarked, do not refer to the same patient. 


AMPUTATION. 155 


The blade of the knife employed should be about six mches long, 
and half an inch broad, sharp at the point, and blunt on the back. 
The tourniquet ought to be applied immediately above the ankle, 
having compresses placed over the posterior and anterior tibial 
arteries. The surgeon should measure with his eye the middle dis- 
tance between the malleolus externus and the head of the metatarsal 
bone of the little toe, which is the situation of the articulation be- 
tween the os cuboides and os calcis. Placing his fore-finger here, 
he ought to fix his thumb on the other side of the foot directly op- 
posite, which will show him where the os naviculare and astragalus 
are connected. An incision somewhat curved with its convexity 
forwards is then to be made from one of these points to the other, 
when, instead of proceeding to disarticulate, the operator should 
transfix the sole of the foot from side to side at the extremities of 
the first incision, and carry the knife forwards, so as to detach a suf- 
ficient flap, which must extend the whole length of the metatarsus 
to the balls of the toes. The disarticulation may finally be com- 
pleted with great ease, as the shape of the articular surfaces con- 
cerned is very simple, and nearly transverse. 

The external plantar, anterior tibial, and any other arteries that 
require to be secured, must then be tied, and the flap having been 
secured in its place by a few stitches, some light dressing ought 
to be applied. During the cure the knee ought to be kept bent 
to relax the gastrocnemius. 

In amputating the Leg, it would serve no good purpose to pre- 
serve more than the half of its length, since a stump of this extent 
is quite sufficient for retaining the use of the knee-joint; and if 
the operation were performed lower, it would be hardly possible 
to provide a good covering for the bones. A tourniquet having 
been applied to the popliteal artery, the knife should be introduced 
close to the edge of the fibula, and pushed directly through the limb, 
so as to make its exit at the same distance from the fibular edge of 
the tibia, as its entrance, which will leave about a third of the cir- 
cumference of the leg for the breadth of the flap, and then carried 
downwards, gradually approaching the surface, so as to form a 
smooth convex-edged flap, somewhat longer than it is broad. A 
cut should then be made transversely between the two upper ex- 
tremities of the first one, and slightly curved, so as to form the 
edge of the integuments suitably for uniting with that of the flap. 
The inter-osseous parts bemg next cut, the saw is to be a_ lied 
with light, but steady strokes, so as to cut through the fibula, be- 
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fore it divides the tibia; the arteries are then to be tied, and the 
flap stitched into its place. It isa good precaution to remove 
the projecting corner of the tibia which would be apt to irritate the 
soft parts during the cure, either by means of the cutting pliers, or 
by sawing a little obliquely before making the transverse section 
of the bone. 

When it is necessary to amputate the leg higher than the mid- 
dle, the operation by circular incision is less objectionable, while 
that by flap is not so advantageous as in the lower part of the limb, 
since, by the former method it is here possible to obtain an ample 
covering of integuments for the bone, and a muscular cushion is 
not so much required, the patient in this case resting his weight on 
the knee, not on the face of the stump. The flap mode is still, 
however, preferable, on account of its dispatch, being less painful, 
and leaving the parts in a favourable state for uniting. If any cir- 
cumstance ever render it necessary to operate by the other method, 
a circular incision should be made through the integuments, about 
three inches below where it is proposed to divide the bones. An 
assistant then grasping the leg with both hands, pulls the skin up- 
wards, while the surgeon by some slight touches of the knife de- 
taches its connections with the fascia. The muscles having been 
exposed to the extent of rather more than an inch, should be cut 
through by a strong steady sawing motion of the knife, and then, 
a piece of cloth or leather, split longitudinally into three portions, 
being introduced to retract the parts between and on both sides of 
the bones, the saw is to be applied, as has been already explained. 
The edges of the nteguments should be brought together laterally, 
so as to form a vertical cicatrix. 

The tibia cannot be cut higher than its tuberosity, and the head 
of the fibula should never be disarticulated, as the insertion of the 
biceps is thus detached, and a risk encountered of exciting inflam- 
mation in the joint, by opening bursee connected with it. 

Amputation of the thigh ought always to be performed by mak- 
ing flaps; they should be two m number, and may be lateral, an- 
terior and posterior, or oblique. ‘The state of the limb must to a 
certain extent determine the choice of these modes; but wherever 
it is practicable, the second ought to be preferred—since the flaps 
when made from before and behind, are least apt to suffer displace- 
ment in regard to the bone—and, on the whole, are found to prove 
most convenient. The limb should never be removed lower than 
the middle, no advantage being derived from saving a larger 
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stump than the one so obtained; while it appears, whether from 
the larger size of the bone as it approaches the knee, or the greater 
contraction of the muscles when cut low, that there is then more 
risk of an imperfect cure. The femoral artery should be subjected 
to manual compression in the groin, as the tourniquet might in this 
case be in the way of the knife or saw, and also prevent the mus- 
cles from retracting so much at the time as they would do after- 
wards. The surgeon, standing with his left hand towards the limb 
to be removed, should grasp the soft parts on the fore part of the 
thigh, so asto draw them as much as possible forward, next pass the 
knife from side to side, grazing, or rather guided close past, the surface 
of the bone, and then cut obliquely outwards, so as to form a large 
flap extending nearly to the patella. The posterior flap having been 
completed, the bone is denuded by forcible retraction of the soft 
parts by an assistant, while the knife, by repeated circular touches, 
divides every fibre that might oppose its free exposure; and, 
lastly, the bone being firmly held in the left hand, the saw is 
applied equally and steadily close to the retracted muscles. In 
tying the arteries after this and all amputations performed in 
the same mode, it is necessary to use great circumspection, as they 
are apt to be divided obliquely, and therefore may have their ori- 
fices only partially included in the ligature. A few stitches should 
be introduced to keep the sides of the wound somewhat in their 
proper position, and a piece of lint moistened with cold water applied 
over the stump until the evening after the operation, when straps 
of isinglass or adhesive plaster ought to be employed to effect accu- 
rate coaptation of the edges. During recovery it is necessary to 
maintain moderate compression with a bandage, to prevent the soft 
parts withdrawing themselves from the bone. Moist lint covered 
with oiled silk is the best dressing, and the stitches need not be 
cut out until the union is nearly completed. 

The thigh may be amputated at the hip-joint; but in this case 
the shock inflicted on the system is so great, and the wound which 
remains to be healed is so extensive, that the operation ought never 
to be performed unless the patient’s situation affords him no other 
chance of escape from certain and speedy death. There are various 
modes of operating, the choice of which must be regulated by the 
circumstances of the case, but in general the following one will be 
found the most eligible, in respect both to the ease of its perform- 
ance and to its result. 

An assistant should grasp the limb as high as possible, pressing 
with his thumbs upon the artery im the groin, where it lies on the 
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brim of the pelvis, and with his fingers upon the hip. Then the sur- 
geon introduces the point of a narrow knife about ten inches long, 
nearly half-way between the spinous process of the ileum and ¢ro- 
chanter major, thrusts it through obliquely behind, so as to come 
out just below the tuberosity of the ischium,—and then, while the 
limb is abducted, completes the flap by cutting downwards close to 
the posterior surface of the bone. The assistant should now trans- 
fer the fingers of one hand to the bleeding surface, and compress 
directly the mouths of the arteries that seem to be largest. The 
operator next inserts his knife between the fore part of the bone and 
parts that remain to be divided, and cuts down along it so as to ob- 
tain a large flap on the inner side to compensate for the smallness 
of the first one. While this is doing, the assistant should place the 
fingers of his hand which has hitherto rested on the pubal side of 
the limb in the breach formed by the knife, so as to compress still 
more certainly the femoral vessels, which will not be cut across 
until the flap is nearly completed. ‘The limb being now strongly 
abducted, the surgeon cuts round the pubal margin of the acetabu- 
lum, sufficiently to let the head of the bone escape ; after which 
the muscular and ligamentous connections that remain are easily 
separated. 

This operation can be performed very rapidly, affords plenty of 
room to the assistants for compressing the vessels, renders the pre- 
vious ligature of the artery unnecessary, and leaves ample materials 
for a good stump. 

The fore-arm ought to be amputated by making two equal flaps, 
from before and behind ; the arm being held while this is done in 
the middle state of supination and pronation, in order to relax the 
muscles equally, and thus facilitate the operation. The hand may be 
removed at the wrist-jomt by transfixing the limb laterally and 
forming a flap from the palmar aspect ; but the longer stump thus 
obtained is not found to facilitate the adaptation, or increase the 
utility, of an artificial hand ; and the large articular surface which 
remains, though it may not materially delay the cure, must always 
cause deformity. 

The arm may be amputated above the elbow, either by double 
flap, or circular incision ; but the former mode is greatly prefera- 
ble. A tourniquet is here quite unnecessary, as the vessel can be 
compressed easily and effectually by the hand placed over it at the 
inner edge of the biceps. 

Amputation at the shoulder-joint is not unfrequently required, 
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and may be performed in various ways, with three of which the sur- 
geon should be familiar, as the state of the parts concerned some- 
times leaves no room for choice. 

1. The surgeon introduces the point of a long narrow knife a 
little nearer the clavicle than the middle space between the acro- 
mion and coracoid processes, thrusts it downwards and backwards 
until it issues at the inferior margin of the axilla, and then cuts in 
the same direction, so as to form a large external flap. Having, 
in doing this, cut through part of the capsular ligament, he has no 
difficulty in passing the knife round the head of the humerus, and 
making a suitable flap from the remaining parts, the assistant in- 
troducing his finger as soon as sufficient room is afforded for the 
purpose, and compressing the vessel. If the left arm is the subject 
of operation, the knife may be introduced at the lower margin of 
the axilla, and brought out at the point where it is entered in the 
former way. 

2. The circulation through the subclavian artery being arrested 
by pressure with the thumb above the clavicle, where the vessel is- 
sues from between the scaleni, and rests on the first rib, the sur- 
geon thrusts a sharp-pointed knife down to the head of the hume- 
rus, immediately below the acromion process ; and cutting down- 
wards in a semilunar direction, first on one side, and then on the 
other, so that the two incisions meet in the axilla, he forms two la- 
teral flaps, which, being dissected back, expose the joint, and enable 
him to effect the disarticulation very readily, by pushing his knife 
through the capsular ligament, and then cutting round the glenoid 
cavity. . 

3. The surgeon cuts in a semilunar direction from one side of 
the deltoid to the other, so as to form a large flap of this muscle, 
which, being dissected from its subjacent connections, and held up 
exposes the joint, allows the disarticulation to be completed, and 
permits the fingers of the assistant to be introduced to compress the 
vessels before they are divided, together with the remaining mus- 
cles and integuments, by a transverse incision. 

After all of these operations, of which the one first mentioned 
should be preferred when circumstances permit its performance 
which is generally the case, the arteries ought of course to be tied, 


the edges of the flaps stitched together, and a proper bandage ap- 
plied. 
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CHAPTER XI. 
BONES. 


Fractures. 


THE osseous tissue resembles in general the other vascular par s 
of the system as to the healthy and morbid actions of its nutritious 
system; but is remarkably distinguished by its power of reproduc- 
tion. It is not possible to explain on what this difference depends ; 
but its existence is of great consequence in remedying the acci- 
dents to which bones are most exposed by their rigidity, viz. Frac- 
ture. 

Bones may be fractured in three ways. 1. By external violence 
operating directly upon the injured part. 2. By external violence 
causing a strain upon the bone so as to break it, not where the 
force is applied, but at some other part of its extent. 3. By inor- 
dinate action of the muscles. Fractures result most frequently from 
the first and second of these causes, and very rarely from the third. 
They occur at all periods of life, but are more frequently met with 
in particular bones at one age than another. In children, the fe- 
mur, humerus, and clavicle; in adults, the bones of the leg and 
fore-arm, the shaft of the femur, the humerus, clavicle, and ribs ; 
and in old people, the neck of the femur, are the bones most liable 
to be broken. Independently of diseased conditions to be mention- 
ed afterwards, which render the bones more subject to fracture, 
it would appear that the bones of some individuals are more easily 
broken than those of others. Fractures may be transverse or 
oblique in respect to the axis of the bone—they may exist at one 
part of it, or in several, whence they are distinguished into single 
and comminuted—and they may be attended with a wound expos- 
ing the bone, or without one, whence they are divided into Com- 
pound and Simple. In explaining the symptoms and treatment of 
fracture it is necessary to consider separately the two depart- 
ments of this last division, which is of great importance. 
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Simple Fractures. 

The symptoms of simple fracture are, 1. Distortion or change 
of shape, owing to the broken bone being unable to counteract the 
displacing tendency of the surrounding muscles and the weight of 
the limb itself. There is thus caused shortening or retraction, the 
extent of which depends upon the obliquity of the fracture, and ro- 
tation.. 2. Diminution or total loss of voluntary motion. 3. Pre- 
ternatural mobility by external forces. 4. Swelling from the effu- 
sion of blood by ruptured vessels, and from the same cause the dis- 
coloration of ecchymosis appearing some time after the accident. 
5. Pain and spasmodic starting of the muscles, owing to the irrita- 
tion of the sharp extremities of the bone. 6. Crepitus, or a grating 
sensation when the limb is moved, from the rough osseous surfaces 
rubbing against each other. 

When the extremities of a broken bone are allowed to remain at 
rest they unite together, and if examined by a section afterwards, 
exhibit a mass of new osseous matter which serves as their bond of 
union. The old surgeons believed that this callus, as it was cal- 
led, resulted from an effusion poured out by the surrounding soft 
parts, in consequence of the irritation of the injury, which concret- 
ed about the broken bones, and so united them together. The 
great object of treatment, according to their view, was to restrain, 
by local pressure, the effusion from going beyond due bounds. For 
this purpose short splints, or pieces of wood, pasteboard, or iron, 
were tightly bandaged to the limb over the injured part. Mr Pott 
had the merit of exposing to the surgeons of this country the im- 
propriety of such practice, and introducing another more scientific 
as well as practically useful. 

Mr Pott attributed exuberance of the callus to imperfect adjust- 
ment of the broken bones, which causing irregularity and projec- 
tion of their extremities, consequently rendered their union large 
and clumsy. He, therefore, insisted upon carefully setting: or 
replacing the fracture, and in doing this pointed out the import- 
ance of relaxing, by proper position of the limb, those muscles 
which by their contraction caused or increased the distortion. Here 
he remarked very justly, that what is usually called the riding end 
of the bone, from its seeming to project, is, with some few excep- 
tions, really in its place, and appears prominent merely because 
the other is drawn back by the muscles. He showed the folly of 
attempting to squeeze down the projection by local pressure, and 
discarded the short splints which were employed for this purpose. 
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But in order to retain the proper position after obtaining it by due 
relaxation of the muscles, and prevent the weight of the limb, the 
movements of the patient, and the spasms of the irritated muscles 
from causing displacement, he recommended the use of splints long 
enough to extend beyond the joints at both extremities of the 
broken bone. 

The process by which reunion is accomplished can seldom be 
inspected before its completion, and experiments on the lower ani- 
mals are not to be regarded as unexceptionable evidence; it has 
therefore been very variously explained, and still remains in some 
points rather uncertain. The following steps seem to be well as- 
certained. In the first place, the parts which form the cavity that 
encloses the fractured extremities of the bone, together with more 
or less blood, become thickened and consolidated by the interstitial 
effusion and organization of lymph. The medullary membrane 
undergoes a somewhat similar change, while _ 
the surface of the bone acquires a thin lining # 
of gelatinous-looking lymph. The sort of shell 
or case which is thus formed by the indurated 
periosteum, muscles, fat, or whatever other tis- 
sue happens to be in the way, gradually be- 
comes firmer, and has ossific matter deposited 
in its substance, generally in small specks at 
many different points, but in largest masses 
where it is connected with the old bone, which 
is always where the periosteum still adheres to 
it; so that the portion of bone, from which the 
periosteum has been torn off at the time of the 
injury, is inclosed within the capsule. The 
broken extremities are thus by degrees joined 
together and rendered immoveable, but. still 
remain unable to resist any considerable force 
which tends to separate them. \ The process of 
ossification then proceeds inwards from all the 
surface, both of the old bone and of that newly 
formed. <A gelatinous sort of mass, or some- 
times blood, fills the cavity. that exists while 
this is gomg on, and when the cure is complet- 
ed, the bone, if divided, exposes a compact osse- ) 
ous mass, which in the course of time acquires a cancellated tex- 
ture, but has not the medullary canal perfectly restored. 
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The time required for this process varies with the size of the 
bone, being performed most quickly when it is smallest, and vice 
versa. The shaft of one of the large bones, such as the femur or 
tibia, generally acquires rigidity in the course of four or five weeks, 
but does not regain sufficient strength for supporting the body or 
performing locomotion until several weeks afterwards ; and, so far 
as can be judged from the opportunities of observation occasional- 
ly afforded, is not completely ossified at the 
fractured part before the lapse of several 
months. The bone here represented had been 
fractured six weeks before the patient’s death 
from another cause, and externally appeared 
quite reunited, the interstices being filled with 
asoft friable substance. The age, constitution, 
and peculiar circumstances of the patient also 
cause variations in the period of cure. It is 
most speedy in youth and health. In preg- 
nancy it is performed in general with less 
energy than usual. Rest of the limb promotes 
it, and motion not only retards, but if consider- 
able or long-continued, altogether prevents it; 
in which case the substance that ought to have 
formed the callus acquires the appearance and 
properties of ligament, so as to render the limb 
flexible, and constitute what is called an artifi- 
cial joint, the different kinds and treatment of which will be more 
particularly considered afterwards. 

In treating fractures, it is of great consequence to set or replace 
the extremities of the bone as soon as possible after the injury is 
sustained, in order to prevent the bad effects of their continued ir- 
ritation, to effect the adjustment before it is impeded by swelling 
of the limb or thickening of the parts which surround the bones, 
and to avoid disturbing the process of reunion by altering the po- 
sition of the broken surfaces at a later period. When swelling 
and tension are actually present, it is sometimes thought proper to 
delay the setting until these symptoms are subdued by leeches and 
fomentations; but as such means can have little effect while the 
cause of irritation continues in operation, it is always better to re- 
duce the bones into their proper situation as soon as possible, and 
then keep the limb steady by means of splints. The best material: 
for, splints is thick pasteboard or bend leather, of which the pieces 
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should be long enough to extend beyond both ends of the fractured 
bones, and broad enough to equal the diameter of the limb. ‘Those 
of the former kind must be well softened by immersion in hot water, 
or being thoroughly moistened with it, and then padded with carded 
tow, lint, or flannel. The leather ones also require to be moist- 
ened, but may then be applied without the intervention of any other 
material. There are usually required two splints, one for each side 
of the limb, and the best bandages for retaining them are the loop- 
ed bandage, the tailed bandage, and the common roller. The first 
of these consists of narrow strips of calico, about an inch and a-half 
broad, and long enough when folded double to pass round the limb 
with a few inches of excess; one of the ends is then drawn through 
the loop and tied to the other. The number of pieces thus applied 
varies with the length of the limb, as there ought not to be more 
than three inches between them. This bandage is useful when 
the degree of tightness requires to be occasionally altered, and the 
limb cannot be moved without disadvantage. The tailed band- 
age consists of a common roller, divided into pieces long enough 
to encircle the limb somewhat obliquely, and cross over far enough 
to keep their hold. Six, eight, ten, or whatever number of these 
tails the length of the limb requires, are placed transversely under 
it, so that each overlaps the one above it about two-thirds. The 
lowest one is then drawn tightly round the limb, and while its ends 
are still held by the surgeon or his assistant, the one next above is 
applied in the same manner, so as to secure the former, and so on 
until the whole are thus disposed of. This bandage effects a very 
equable pressure, and can be changed without disturbing the limb ;° 
but it does not admit of partial relaxation or tightening. ‘The com- 
mon roller is the simplest and easiest of all the means for the pur- 
pose, but can be used only where the limb may be moved without 
any inconvenience. ‘There are various contrivances for assisting 
the splints and bandages in preserving the proper position; but 
they will be best explained along with the particular circumstances 
requiring them. A method of treating fractures has of late years 
been introduced, from the practice of some Parisian surgeons, very 
extensively into this country, though there seems great reason to 
question its superiority over that previously in use. It consists in 
closely enveloping the injured limb with numerous bands of paper, 
linen, or cotton, covered with starch, or the modification of it named 
dexterine. Some practitioners apply this immovable apparatus, as it 
has been called, immediately after the receipt of the injury, but 
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others wait a few days until the tension and engorgement of the 
limb subside. The great advantage contended for is the abridge- 
ment of confinement, since the patient, so soon as the bandages be- 
come dry and firm, may quit his bed without danger of displacing 
the broken surfaces. On the other hand, it may be stated, that the 
process of dressing is not only tedious and requiring great nicety in 
its execution, but, unless he be carefully watched, must expose the 
patient to the risk of mortification or other bad consequences, from 
alterations in the size of the limb occurring subsequently to its ad- 
justment. On the latter account especially this mode of treatment 
seems most suitable in hospital practice; and here again, as the pa- 
tients have no object but a speedy recovery, there does not appear 
to be any benefit derived from treating them propped up in chairs 
instead of being allowed to lie quietly in their beds. 


Compound Fractures. 


The wound which constitutes the distinguishing character of 
compound fractures occasions a most important difference in re- 
spect to the danger, and difficulty of cure attending them. There 
is apt to be from this source violent inflammation and fever, termi- 
nating in profuse suppuration or gangrene, or death without any 
remarkable local change, merely from the effects of violent consti- 
tutional disturbance. ‘These consequences used to be ascribed to 
the admission of air, but are now referred with more reason to the 
inflammation of an extensive wound implicating important and ir- 
ritable tissues; for unless the orifice of the cavity heals by the first 
intention, its surface must necessarily inflame as the first step to 
granulation. The great object in treating such injuries is conse~ 
quently to obtain immediate union, and thus convert them into sim- 
ple fractures. 

If the bone projects through the wound, and cannot be readily | 
replaced, a portion ought to be removed from its extremity by the 
saw or pliers sufficient for allowing this to be done. To prevent 
irritation, which is so adverse to adhesion, the bones ought to be 
carefully set as soon as possible; and to keep down inflammatory 
action, cloths wet with cold water should be assiduously applied, 
until there is no longer any fear of it, or until it actually com- 
mences. With the same view, the patient must be depleted accord- 
ing to his strengh, and confined to the most strict antiphlogistic 
regimen. Should inflammation come on, fomentations and poul- 
tices must be substituted for the cold applications, Bleeding is to 
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be used with caution, since the patient, if he survives the immediate 
danger, will have to support a copious and profuse suppuration ; 
and those means which subdue violent action without permanently 
weakening the system, ought to be preferred. Of these the tartrate 
of antimony, and opiate injections, are the most efficient. So soon 
as the inflammatory tension begins to subside, the relaxing appli- 
cations must be changed for those of a stimulating, astringent, and 
discutient kind. The lotions of acetate of lead, sulphate of zinc, 
&c. are the best adapted for this purpose. Counter-openings, if 
required, should be made to afford the matter free vent, and pres- 
sure must be carefully effected by compresses and bandages, while 
the most unceasing attention is bestowed on the preservation of 
proper position and perfect rest. The patient’s strength requires 
of course to be supported by nourishing food. Pieces of bone oc- 
casionally become detached during the cure, and delay or prevent 
it, they ought therefore to be diligently searched for and extracted. 


When the injury is so severe as to preclude the possibility of | 


recovery, amputation must be performed. The circumstances to 
be taken into account in determining on this proceeding are, 1. 
The state of the soft parts; 2. That of the blood-vessels and nerves ; 
3. That of the bones; and, 4. That of the patient’s constitution.. 
It is possible that any one of these circumstances may be so unfa- 
vourable as to render the measure in question necessary, but it 
more frequently happens that the surgeon is influenced by several 
or all of them in deciding on the operation. In civil practice it is 
not requisite to discriminate very accurately on such occasions, 
since, unless the state of the limb is manifestly so bad as to render 
recovery impossible, an attempt ought always to be made to save 
it. For if the bones are carefully replaced, and the means which 
have been mentioned are employed to prevent and moderate action, 
both local and general, the patient will not be exposed to much 
risk in the first instance ; and if his strength should prove unequal 
to the exertion required of it in the future progress of the case, the 
amputation may be performed with a more favourable prognosis 
than in secondary amputations after gun-shot wounds in military 
warfare. 


Particular Fractures. 
Hands and Feet.—The phalanges of the fingers and toes, owing: 
to their shortness and mobility, are little subject to fracture. ‘The 
mjury, when it does occur, is readily recognized, and easily treated 
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by means of a narrow wooden splint, padded with lint, and sup- 
ported by a roller. In treating fracture of the proximal phalanx 
of the fingers, it is difficult to keep the bone straight in the extended 
position, owing to the effect of the flexors in drawing the broken 
ends downwards, and it will be found more convenient to fill the 
hollow of the hand with tow or some other soft material, and then 
bind down the fingers upon it. The metacarpal and metatarsal 
bones are more frequently broken, when there is little displacement, 
but considerable swelling, pain, and crepitus, with preternatural 
mobility of the corresponding finger or toe. A compress of tow, 
supported by a roller, prevents motion of the fractured extremities, 
which is all that the case requires. 

Bones of the Leg.—The fibula is apt to be fractured by twists of 
the foot outwards, and usually gives way from about an inch to an 
inch and a-half above its inferior extremity. ‘The eversion of the 
foot, and its mobility in a lateral direction, with the pain and cre- 
pitus caused by the broken surfaces, render the injury very distinct. 
The best mode of treatment is that devised by M. Dupuytren. It 
consists in placing on the inner side of the leg a thick cushion, to 
which, after having been secured in its place by means of a roller, 
a wooden splint, long enough to extend beyond both the foot and 
knee, is fastened; and then applying a bandage at each extremity 
of the splint, so as to draw the foot and knee towards it, and thus 
effectually counteract the distortion which is caused by the weight 
of the limb, and the action of the peroneal muscles. Sometimes 
along with this fracture the foot is found displaced not to the side 
but backwards, in which case the heel is remarkably elongated and 
dhe instep shortened. After the parts have been adjusted by sui- 
table extension and pressure, the same apparatus is to be used with 
this difference, that the cushion and splint are placed in front. 
Dupuytren directed them to be placed behind, but I have not been 
able to atta the object desired in this way. When the fibula is 
fractured higher up, the cause is generally direct violence, and the 
symptoms are so obscure, that, unless the examination be instituted 
early, before swelling comes on, it is difficult to decide whether the 
bone is broken or not. The treatment requires merely a roller 
applied from the toes upwards, to prevent motion. 

The tibia is occasionally fractured, while the fibula remains en- 
tire, generally in consequence of strains caused by falling from a 
height. It gives way most frequently a few inches from the lower 
end. There is usually not much displacement, but great pain, and 
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complete loss of power over the leg. The treatment is easily con- 
ducted, since it requires merely the use of means for preventing 
motion ; and a couple of pasteboard or leather splints, secured by 
the looped bandage, so that they may be relaxed or tightened ac- 
cording to the degree of swelling, will be found sufficient for the 
purpose, the limb being laid on its outer side, with the knee bent. 

The tibia and fibula are very often broken together. The frac- 
ture is generally oblique, and seated about the middle, or towards 
the lower third of the limb. The two bones seldom give way op- 
posite to each other, and frequently do so at the distance of several 
inches. The accident sometimes results from direct violence, but 
much more usually is caused by strains on the shafts of the bones, 
from twists or falls. There being in this case no longer any re- 
sistance to the distorting tendency of the weight of the limb, and 
the retraction of its muscles, there is always much eversion of the 
foot, and bending of the leg, the upper extremity of the tibia pres- 
sing upon the skin, or projecting through it, owmg to the lower 
one being pulled upwards and backwards by the gastrocnemii 
muscles. 

Various methods are followed in treating this common and im- 
portant fracture. It is evident that the extended position is very 
objectionable, from not affording any relaxation to the muscles 
which produce the distortion, and that, therefore, the knee ought 
always to be bent. This may be done either by simply laying the 
limb on its outer side, properly supported with splints, or by plac- 
ing it on a double inclined plane. It will be found, that, owing to 
peculiarities in the seat and direction of the fracture, the extremi- 
ties are retained in apposition more easily, sometimes by one of 
these modes, sometimes by the other. The most convenient in- 
clined plane is that contrived by Mr Macintyre of Newcastle, and 
‘improved by Mr Liston. When the fracture occurs very near the 
knee, the upper fragment becomes subject to the action of the ex- 
tensors of the knee, and the straight position, consequently, is re- 
quired to keep the broken surfaces in contact. 

The patella is occasionally fractured, both by the direct effect of 
external violence, and also, as it appears, by inordinate contraction 
of the muscles attached to it. In the former case, which is rarer 
than the other, the fracture is generally comminuted, and some- 
times longitudinal. In the latter it is always transverse, and al- 
lows the two portions to be widely separated, so that the condyles 
of the femur can be felt between them. The nature of the acci~ 
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dent is consequently very obvious, and is still farther dicated by 
the complete loss of power over the joint which attends it. When 
the fracture is longitudinal or comminuted, it is distinguished by 
pain, mobility of the fragments, and crepitus. 

Reunion of the transverse fracture is opposed by the following 
circumstances ;—1. The difficulty of approximating the broken 
surfaces, and keeping them steady. 2. The presence of the fluid 
of the joint, which is secreted in increased quantity, owing to the 
irritation of the injury. 3. The want of vascular parts to afford a 
bed for the new bone. Osseous union consequently seldom, or al- 
most never, takes place; and there is formed merely a sort of li- 
gamentous connection, varying from a few lines to several inches 
in extent. The treatment ought always to be conducted, however, 
as if a complete cure were practicable, so that the flexible medium 
of connection may be rendered as small as possible. With this 
view, the limb ought to be laid out not only quite straight, but also 
somewhat elevated by a pillow, to relax the pelvic extremity of the 
rectus muscle. A single circular turn of a roller being then ap- 
plied above, and another below the portions of the bone, the brok- 
en surfaces may be drawn very nearly into contact by tying two 
longitudinal bands introduced under the circular ones, alongside 
of the patella. A more effectual apparatus consists of two pieces 
of leather, three or four inches broad, and long enough to surround 
the limb above and below the patella; they are provided with 
straps and buckles for rendering them tight and drawing them to- 
gether, and their respective edges are cut out in front to receive 
the bone. Some discutient lotion to promote absorption of the ef- 
fused fluid may be employed if necessary. 

When the fracture is longitudinal, little or no displacement oc- 
curs; and all the treatment required consists of lateral compresses 
with a bandage. In this fracture the union is osseous, because 
most of the adverse circumstances which operate against bony union 
in the former case are absent. 

The thigh-bone, notwithstanding its great strength, is very fre- 
quently broken, sometimes by direct violence, but more commonly 
by the strain which happens in falling, particularly on the side. 
In adults it usually gives way at the lower third,—in children at 
or above the middle,—and in old people at the neck. When the 
shaft is broken, the symptoms are those generally characteristic of 
fracture, and in particular, more or less shortening of the thigh, 
according to the degree of obliquity of the surfaces of the bones, 
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the lower extremity being almost always drawn up behind the su- 
perior one, together with rotation of the foot outwards, owing to 
the weight of the limb. The only cases in which I have found the 
lower end anterior to the upper one, happened from direct vio- 
lence. 

As the thigh is covered before as well as behind with muscles, 
which extend beyond both the joints at its extremities, and are 
nearly equal in strength, it is obvious that no position can have the 
effect, as in the leg, of relaxmg them on one side without stretching 
them on the other. Various mechanical contrivances, therefore, 
have been invented for permanently extending the limb, of which 
the long splint of Desault far surpasses all the others in simplicity 
and effitiency. It is merely a board about four inches in breadth, 
long enough to extend from the false ribs a few inches beyond the 
sole of the foot, and having at each end two holes for the attach- 
ment of bandages. The patient’s bed having been prepared, by 
beig rendered smooth and firm, his hmb is extended until it cor- 
responds in length and direction with the sound one; then a paste- 
board splint, properly softened and padded, is applied on the inner 
side of the thigh, extending from the perineum to beyond the knee, 
and another on the outer side, reaching from the trochanter major 
as far down as the former. These splints being secured by four or 
five looped bandages, the board, wrapped in a sheet or tablecloth, 
of which enough should be left to surround the thigh, is placed 
alongside the limb, and a handkerchief passed under the perineum, 
is tied to its upper end, while the foot is secured to the lower one. 
Retraction is thus effectually prevented; and when the unfolded 
part of the wrapper which lies under the limb is brought over, and 
fastened tothe splint, a handkerchief at the same time being tied round 
the patient’s body to prevent any lateral displacement of the appara- 
tus, the fracture isrendered perfectly steady (Plate VI. Fig. 1 and 2). 

The plan of treatment recommended by Mr Pott, which was to 
lay the limb on its outer side with the knee bent, and merely apply 
two pasteboard splints to prevent the ends of the bone from moving, 
is very objectionable. It affords no extension, and renders a per- 
manent eversion of the limb almost unavoidable, owing to the pa- 
tient turning on his back during the cure, and thus causing the 
bones to unite in such a manner, so as to produce this effect. The 
double inclined plane, of various forms and materials, is much used, 
and has the sanction of high authority. It is alleged to relax the 
muscles by a bent position of the joints, without occasioning the in- 


: PL. VI. 


i “a 
a } 
. 
NS 


Steths AL they, I. Edin®™ 


BONES. 171 


convenience last mentioned, and also to effect extension by the. 
weight of the body, which is, as it were, suspended from the injured 
thigh. But, as has been already observed, the muscles are equally 
tense when the joints of both the knee and hip are bent, as when 
they are extended ; and effectual extension could hardly be obtain- 
ed by suspending the body from the knee, without causing injuri- 
ous and insufferable pressure on the popliteal vessels. ‘The upper 
portion of the bone too, must be influenced by every motion of the 
patient’s body, and accordingly the worst cases of retracted and un- 
united femur are met with in persons treated by means of the in- 
clined plane, by surgeons whose known reputation precludes the 
objection, that the machine might have been carelessly or unskil- 
fully employed. Even granting that its efficiency were equal to 
that of the long splint, the simplicity and facility of procuring the 
latter apparatus would render it preferable. Particular circum- 
stances, however, occasionally occur, which render the inclined 
plane preferable, such as the existence of a wound, or rigidity of 
the knee-joint from previous disease, or the advanced age of the pa- 
tient, which renders the foot unable to bear pressure, or peculiari- 
ties in the direction of the broken surfaces, and therefore every 
surgeon ought to be provided with it. 

The thighs bartels is occasionally fractured through one or other of 
the condyles into the knee-joint, in which case the cure isnot only 
difficult on account of the mobility of the detached portion, but apt » 
to be unsatisfactory, owing to the callus encroaching on the ca- 
vity of the joint, so as to impede its motions. The best treatment 
consists in placing the limb straight, in order that the head of the 
tibia may by its pressure assist in keeping the condyles even, and 
applying lateral compresses with a bandage. 

The bone is much more often fractured through the trochan- 
ters and neck, in consequence, generally, of falls on the side. In 
persons beyond the age of sixty, the neck is broken by a slight de- 
gree of force, and not unfrequently gives way alone, but it often 
happens also that the trochanters are split, while the neck remains 
entire, and is driven into the thick mass of bone at its root like a 
wedge. The symptoms of fracture in both of these situations are 
pretty much the same; the limb is shortened from one to two 
inches, the toes are everted by the weight of the limb, and by the ac- 
tion of the muscles which perform rotation outwards, as their at- 
tachments to the trochanter major remain, while the usual resist- 
ance to their operation is removed by the fracture, When rota- 
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tion is performed, the trochanter major may be felt moving as if on 
its own axis, instead of describing the arc of a circle, as it does 
when the neck is entire; the shortening of the limb readily yields 
to moderate extension, and returns when it is discontinued, during 
which movements an obscure crepitus is sometimes perceived. 

It would appear from some cases that if the fracture splits the 
trochanters, so as to detach the smaller one from the shaft, and 
also the posterior part of the greater, to which the muscles that per- 
form rotation outwards are attached, leaving the anterior portion 
of the process which receives the insertion of the gluteus medius 
connected with the body of the bone, the eversion of the limb is 
prevented, and the toes are turned inwards, but in other respects 
the symptoms are the same. 

Except in the last mentioned case, which is not common, the 
discrimination between fracture of the neck alone, and that extend- 
ing through the trochanters, is not easily accomplished with accu- 
racy. When the patient is not very old, when the shortening of 
the limb is considerable, and when the trochanter feels, on exa- 
mination, larger than usual, it may be suspected that the injury is 
not confined to the neck of the bone. This distinction is of little 
consequence, except in respect to the prognosis, since the treat- 
ment proper for both accidents is the same; but the cure is much 
more readily accomplished when the fracture is through the tro- 
chanters, than when it is confined to the neck. In the latter case, 
many surgeons in this country believe that osseous union is impos- 
sible, unless the reflected ligament, or fibrous covering of the neck, 
which is continuous with the capsule of the joint, remains entire. 
There is no doubt that the surfaces of the bones are very apt either 
to continue quite separate, or to be united by a flexible fibrous 
medium. But none of the arguments which have been adduced 
to prove the impossibility of osseous junction seem to be conclusive ; 
and though the small extent and mobility of the broken surfaces, 
the absence of vascular tissues surrounding the fracture, and per- 
haps also the presence of the synovial fluid, may render the cure 
very difficult, it ought still to be regarded as a possible occurrence. 
An attempt, therefore, to unite the fracture ought always to be 
+made, and if it fail, the patient will at least have no ground to re- 
flect on the careless treatment. of his attendant. The long splint 
affords the most effectual means of preserving the proper position, 
but has been objected to on the ground that the pressure on the 
instep of the foot and on the sacrum which its use necessarily occa- 
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sions, is very apt to cause mortification in the old people who are sub- 
ject to the accident. Should any indication of this disagreeable ef- 
fect appear, the limb ought to be immediately freed from all restraint, 
and simply laid over a large pillow or folded bolster, which will 
tend to prevent displacement of the fractured surfaces. A fibrous 
connection will then be gradually formed, with more or less short- 
ening of the thigh, and as strength 
returns, the patient should, by cold 
affusion, and gentle exercise, endea- 
vour to regain the use of the limb. 
In process of time he becomes able 
to walk with the assistance of a staff 
and high-heeled shoe. In fracture 
through the trochanters osseous re- 
union is certainly and readily accom- 
plished, provided the limb be kept 
steady in a proper position; and, 
judging from my own experience, I 
should say, that the long splint may 
always be safely employed for this 
purpose, since it is not necessary to 
effect any extension, but merely to 
prevent motion of the limb. 

Of the bones of the fore-arm the 
radius is most liable to be fractured, 
and generally gives way about an 
inch above the wrist. The accident 
is usually occasioned by falls on the palm of the hand. It is re- 
cognized by the ordinary characters of fracture, and is often ren- 
dered very obvious by the hand being bent inwards, owing to the 
pronator radii quadratus drawing the broken extremities of the 
bone towards the ulna; or by the distal end of the radius being 
driven backwards so as to make the proximal one project under the 
integuments of the wrist. When there is little distortion the treat- 
ment requires merely the prevention of motion; and this is easily 
effected by applying a couple of pasteboard splints and a bandage, 
which may be a simple roller, as it can be readily changed without 
deranging the fracture. When the hand is inverted, some coun- 
teracting power must be employed, and the most effectual method 
of obtaining it, is to apply a cushion and splint of wood or iron in 
the same way as for fractured fibula. The splint ought to be chan- 
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nelled or grooved longitudinally, to insure its steadiness, and at the 
extremity which is to be placed next the hand, somewhat curved 
outwards, so that when the bandage is applied, the inversion may 
be perfectly under command. But it is usually found sufficient to 
apply pasteboard splints long enough to reach from the elbow to 
the fingers, and thus have such a purchase on the hand as may pre- 
vent its inversion by the action of the muscles. 

The shaft of the ulna also is occasionally broken alone, but not 
nearly so frequently as the radius. The cause is violence acting 
directly on the injured part. There is generally little displacement; 
and the treatment is consequently very easy, requiring merely splints 
and a bandage. 

The olecranon is sometimes broken away from the shaft of the 
bone by falls on the elbow. When the tough ligamentous cover- 
ing of the process remains entire, the fragment suffers no displace- 
ment, and its lateral mobility is the only indication of the fracture 
in addition to the ordinary pain, swelling, and crepitus. But when 
this fibrous connection is ruptured, the triceps pulls up the detach- 
ed olecranon to the distance of an inch or more from its proper 
place. This fracture, in several important respects, resembles that 
of the patella and neck of the femur; and accordingly, like them, 
is generally repaired by a fibro-cartilaginous medium instead of 
bone. With proper care, however, the broken surfaces may be 
kept so near each other, that no inconvenience is experienced on 
‘this account. The treatment obviously requires that the limb should 
be extended, and this is best done by placing a pasteboard splint on 
the fore-part of the limb, a figure of 8 bandage having been previ- 
ously applied, so as to retain the fragment in its proper position. 

Both the bones of the fore-arm are sometimes broken together, 
but this is a rare occurrence, and happens either from falls on the 
hand or blows on the arm. The accident is readily recognized, 
and easily treated, so far as the cure admits of being promoted by 
external means; but it is difficult to prevent the bones from ap- 
proaching each other more or less, and even in some cases uniting 
together, so as to impede their rotatory motion. .A couple of paste- 
board splints, supported by a roller, and if the patient is thin, a 
longitudinal compress placed between the radius and ulna on both 
sides of the limb, are all the means that can be employed to pre- 
vent such consequences, and preserve the shape of the arm. 

The humerus is very liable to fracture in almost every part of its 
extent; and in respect to the diagnosis and treatment, it is neces- 
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sary to consider the accident as occurring through the shaft,— 
through the neck,—and through the condyles. 

The shaft is broken most frequently about its middle, between 
the attachments of the deltoid and brachieus internus muscles. 
The fracture is usually transverse, and very readily recognized by 
the flexibility of the limb at the injured part. It is caused by falls, 
blows, and inordinate actions of the muscles, as in throwing a stone. 
The treatment consists in applying pasteboard splints on the inner 
and outer sides of the arm, extending from the axilla and acromion 
process to the olecranon, supported by a bandage, which may be a 
simple roller, or, if there is much swelling, of the looped kind; the 
elbow ought to be bent at a right angle to relax the muscles equal- 
ly, and supported in a sling, the patient being kept if possible out 
of bed to get the advantage of the weight of the limb in effecting 
extension. When the fracture is seated above the insertion of the 
deltoid, the lower extremity is apt to be drawn so forcibly upwards 
as not to admit of being secured by the means which have been 
mentioned. In this case the patient must lie in bed with the arm 
separated from the side so as to relax the deltoid, while it is sup- 
ported by the splints usually required. 

The humerus may be fractured at its lower extremity either ob- 
liquely or transversely, so as to detach one or both of its condyles. 
Such accidents are generally caused by falls on the hand or elbow, 
and though they not unfrequently occur in adults, are particularly 
common in children, and very apt to be mistaken for dislocation of 
the fore-arm backwards. It may be distinguished by the deformi- 
ty disappearing on slight extension, and returning when the limb 
is left to itself, but is best detected by extending and bending the 
fore-arm alternately while one hand embraces the elbow. The ob- 
lique fracture is easily recognized if the external and internal tu- 
berosities be pressed backwards and forwards with the two hands. 
The treatment of this injury is extremely simple, requiring merely 
compresses of tow before and behind, and a figure of 8 bandage 
applied while the bones are carefully held in the proper position, 
the arm being afterwards kept ina sling. But the consequences of 
mistaking the nature of the case, and leaving the limb unsupported 
after extension has temporarily restored it to proper shape, are most 
distressing, the arm being always deformed, and generally stiff. 

When the fracture occurs above the attachments of the pectora- 
lis major and latissimus dorsi, it is said to be m the neck of the hu- 
merus. In this case the muscles just mentioned draw the lower por- 
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tion of the bone towards the side, while the supraspinatus and other 
muscles inserted into the tuberosities cause the upper fragment to 
project forwards and rather outwards. This accident happens from 
falls on the shoulder, and is easily recognized by placing one hand 
im the axilla, while the other subjects the humerus to rotation and 
abduction. The treatment requires a thick compress in the axilla 
to counteract the effect of the pectoralis major and latissimus dorst, 
with a spica bandage to restrain the upper extremity of the bone 
from being everted, and a sling to support the limb. 

The clavicle is frequently fractured, by external violence acting 
directly, and also when transmitted through more or less extent of 
the superior extremity. The pain, swelling, mobility, and crepitus 
of the broken part, which is usually about the beginning of the 
acromial curvature, readily betray the injury, which is rendered still 
more obvious, by the sternal extremity of the bone bemg drawn up 
by the sterno-mastoid muscle, and the shoulder bemg depressed, 
brought nearer the sternum, and rendered more prominent forwards 
by the action of the pectoralis major and latissimus dorsi, assisted 
by the weight of the limb. In children the displacement is much 
less observable than in adults, owing to the lightness of their arms, 
and hence the injury in them is frequently not discovered until the 
swelling which attends reunion attracts attention. Pes 

Great difficulty has been experienced in treating this fracture ; 
and Desault’s method, though complicated and troublesome, has 
been regarded the best for the purpose. It consists of a thick cu- 
shion fixed in the axilla, to serve as a fulcrum for removing the 
shoulder outwards to its proper position, by means of the humerus 
when brought close to the side; a bandage to keep this cushion 
steady, another to fasten the arm, and a third to elevate the shoul- 
der, by drawing up the affected elbow. When the cushion in the 
axilla is secured so high and so firmly as really to serve the office 
of a fulcrum, it compresses the nerves and blood-vessels beyond en- 
durance ; and if it be allowed to descend so as not to do this, it in- 
creases the distortion, by separating the arm from the side. The 
method which, on the whole, appears to be the most simple and ef- 
ficient, is to brace back the shoulders by a figure of 8 bandage, or 
shoulder straps drawn together by any simple contrivance; and 
having thus obviated the distortion, except so far as regards the de- 
pression caused by the weight of the limb, to remedy this also, by 
placing the affected arm obliquely across the chest, with the fingers 
pointing to the opposite acromion, and securing it in this position 
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by means of a sling or bandage. In difficult cases the patient 
should be treated in the horizontal posture, which of course greatly 
lessens the tendency to displacement. 

The scapula may be broken through the acromion process, 
neck, body, and inferior angle. The first of these fractures is 
the most common, the others being very rare. It happens from 
direct violence, occasions nearly the same symptoms as fractur- 
ed clavicle, but not so well marked, and requires similar treat- 
ment. The neck of the scapula is broken by violence, transmitted 
through the humerus. The symptoms of this fracture are filling 
up of the axillary cavity by the head of the humerus,—a hollow 
under the acromion process from the bone being out of its place,— 
and easy restoration of the parts to their natural position, when the 
shoulder is gently extended outwards; during which adjustment 
there is usually some crepitus perceived. ‘The treatment required 
is the same as that recommended for fracture of the neck of the 
humerus. 

The nasal bones, though very thin at their extremity, becoming 
gradually thicker towards their connection with the os frontis, and 
having a strong support afforded to them by the projecting process 
of this bone, on which, together with the ascending branches of the 
superior maxilla, they are firmly placed, suffer fracture less fre- 
quently than might be expected from their exposed situation. The 
fracture, when it does occur, is generally comminuted, and is easily 
recognized by the striking deformity which arises from the flatten- 
ing and obliquity of the nose necessarily attending it. A great 
degree of violence being requisite to occasion the injury, there is 
usually much swelling, which is apt to conceal the displacement of 
the bones, if the examination be not made immediately after the 
accident is sustained. Whence it is proper, in all cases where the 
injury may be suspected, to search very carefully for it, since the 
inevitable consequence of its being overlooked would be a defor- 
mity equally disagreeable and irremediable. The depressed por- 
tions of bone may be easily elevated before they become consoli- 
dated by the effusion that ensues, and after being pressed up into 
their proper places by a pair of dressing forceps, or other suitable 
instrument, generally remain without requiring permanent support. 
Should they prove not sufficiently steady, a piece of lint ought to 
be carefully introduced, so as to distend the upper part of the cavity. 

The lower jaw, though much exposed to violence by its situation, 
is comparatively seldom broken, owing to its mobility and strength. 
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The fracture is usually seated in the base of the bone, opposite the 
bicuspid teeth. It is sometimes confined to one side, sometimes ex~ 
ists in both. It very rarely happens in the ramus, and is hardly 
ever met with at the symphysis. The nature and seat of the imjury 
are readily recognized, owing to the thinness of the parts which 
cover the jaw; and it is generally observed that the portion of the 
bone next the chin is depressed, partly by its own weight, partly by 
the action of the muscles which connect it with the os hyoides. 

The broken surfaces are easily retained in contact, by tying up 
the jaw with a handkerchief, or any similar bandage. A pasteboard 
splint is sometimes applied along the front and sides of the bone, 
but is in general quite unnecessary. Another contrivance fre- 
quently recommended appears, if possible, still less necessary, viz. 
interposing a piece of wood or cork between the teeth, grooved so 
as to receive them in a channel both above and below. This is done 
to restrain motion of the jaw, and afford room for the introduction 
of nourishment; but the shape of the teeth effectually prevents any 
lateral movement when they are held together by a bandage, and 
there are always sufficient interstices between them to admit the 
entrance of soups or other fluid articles of food, which kind of nu- 
triment alone the patient is of course able to consume, when depriv- 
ed of the power of mastication. In cases where, owing to the ob- 
liquity of the fracture, or any other cause, it is found unusually dif- 
ficult to maintain the edges of the bone in contact, a thread or sil- 
ver wire may be tied or twisted round the roots of the adjoming 
teeth, so as to draw them together; but this expedient should not 
be resorted to unnecessarily, since it is apt to loosen the teeth con- 
cerned. 

The ribs are generally broken by direct violence, but also by 
pressure applied to their extremities, which difference in the cause 
has been supposed to modify the consequences of the accident; 
since when the fracture is caused by direct violence, the rough 
spicula of bone are projected inwards, and readily injure the pleura 
or lungs; but when the rib is broken by being bent outwards by 
approximation of the sternum to the spine, the parts contained 
within the chest are less endangered. 

The fracture is attended by pain, aggravated by respiration, 
and by obscure crepitus. It is best ascertained by placing the hand 
on the injured part while the patient breathes. The diagnosis is 
frequently far from easy, from the patient’s inability to bear the ne- 
cessary examination; but its accuracy is not very essential, since the 


BONES. 179 


treatment proper for fracture 1s the same with that required for 
a bruise of the muscles, the only injury with which it can be con- 
founded. A broad bandage ought to be applied tightly round the 
chest, and bleeding, purgatives, and tartrate of antimony must be 
used according to circumstances. 

Fractures of the cranium and vertebrae being of consequence, 
chiefly on account of their connection with accompanying injuries of 
the brain and spinal marrow, will be considered most advantageously 
- along with these subjects. 

The great strength and arched form of the veka enable it to re- 
sist all ordinary ee of violence, and it is only when subjected 
to the most oaertul compression, as from the weight of a loaded 
carriage or the force of machinery, that the bones composing it give 
way. They yield most frequently in the horizontal and descending 
branches of the os pubis, and at the same time there is usually a se- 
paration of the sacro-iliac synchondrosis on one or both sides. The 
precise extent of the injury can hardly be ascertained, except by 
dissection ; but the existence of fracture is generally rendered very 
manifest by the pain, mobility, and crepitus which attend it. Some- 
times it is made still more obvious by the ramus of the tschiwm or 
pubis bemg driven through the perineum, or the coats of the rec- 
tum. | 

Such fractures are almost certainly fatal, from the great shock 
of the system and injury of important organs with which they are 
accompanied; but the patient ought always to be afforded the 
chance of recovery, by binding the pelvis tightly with a broad circu- 
lar bandage, and protecting him from excitement of every kind. 

The crest of the ilium is occasionally broken by falls and blows ; 
the accident is easily recognized, produces no serious consequences, 
and requires merely rest, and a spica bandage. 


Diastasis or Separation of the Epiphyses. 


Before the epiphyses are united to their respective shafts, they 
are apt to suffer separation from them by such violence as, in the 
adult, would occasion fracture of the bones concerned, or dislocation 
of their articulating extremities. The symptoms resemble those 
which would result from fracture in the same situation, and the 
treatment does not in any respect require to be different, 


Bending of the Bones. 
While the bones are young and flexible, they sometimes bend 
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instead of breaking, when subjected to forces that would occasion 
fracture in the adult ; or rather give way only partially, so that, while 
altered in form, they still retain some power of resistance. As this 
accident is not attended with either mobility or crepitus, it is very 
apt to be overlooked, the distortion of the limb being attributed to 
swelling of the soft parts, in consequence of the injury. The bones 
of the fore-arm are most subject to suffer in this way. In order to 
remove the curvature, and prevent it from permanently deforming 
and impeding the use of the limb, it is necessary, without loss of 
time, to employ force sufficient for straightening the bone. If this 
is done effectually, subsequent mechanical support will hardly 
be required ; but if, from delay or undecided measures in the first 
instance, the bones should remain bent, a rigid splint of wood or 
iron ought to be applied, so as to promote the restoration of their 
proper form. 


False Joints. 


Fractured bones sometimes do not unite firmly together, and 
their extremities either remain quite detached, or are connected 
by a flexible fibrous medium. The most common examples of 
this occurrence are afforded by the patella and neck of the femur ; 
but there is no bone in the body where it may not take place. Its 
consequences are in general extremely distressing, since the want 
of due rigidity, of course, renders the limbs very imperfect, and 
sometimes quite useless, for performing their ordinary duties. 

The principal cause of this occurrence is unquestionably the 
want of due fixture during the cure, which prevents the fractured 
extremities from remaining at rest, it bemg well ascertained that 
false joints may be certainly produced by subjecting the bones 
concerned to frequent motion. The best means of prevention are 
consequently to set the fracture as early as possible, and afterwards 
to retain the bones steadily in their proper places. 

Before considermg the treatment of false joints, it is necessary 
to ascertain the nature of the structure which constitutes them. It 
is often said to be similar to that of the natural articulations, being 
composed of two opposite plates of cartilage, a covering of synovial 
membrane, and a capsular ligament. But in most cases there is 
merely a tough, fibrous, ligamentous-looking mass, which extends 
from one extremity of the bone to the other; and the nearest ap- 
proximation to a new articulation which almost ever occurs, con- 
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‘sists in the existence of cavities, more or less extensive, between 
the fibres of this connecting substance. * 

The mildest treatment is to maintain perfect rest by particularly 
careful employment of the usual means. Should this not prove 
sufficient, an ingenious method, contrived by Dr Physick of New 
York, (1804) may be tried. It consists in passing a skein of silk 
or cotton between the ‘extremities of the bone, and allowing it to 
remain until it appears that new bone begins to be formed, when 
it may be withdrawn, and splints applied. In case these means 
fail, and the patient is willing to suffer considerable pain, and en- 
counter some danger to obtain a cure, the plan originally devised 
by Mr White of Manchester in 1760 may be executed. This was 
to cut down upon the extremities of the bone, and saw them off; 
after which, the ordinary treatment of compound fracture being 
employed, the limb regained its firmness, with more or less short- 
ening, according to circumstances. ‘This operation is not always 
successful ; and it must always be attended with considerable dan- 
ger, especially when the bone concerned is of large size. It, there- 
fore, ought not to be performed until the more gentle means have 
proved unavailing, and unless the patient suffers so much inconve- 
nience from the want of rigidity as to warrant such a severe pro- 
ceeding. In the humerus and fore-arm, the muscles are so equally 
balanced, that the limb, though quite flexible at the injured part, 
can sometimes be used for most of the purposes for which it is re- 
quired, In ununited fractures of the thigh-bone, I have succeeded, 
so late as after the expiry of six months from the date of the acci- 
dent, in obtaining a complete recovery, by employing the long splint 
with the following modification. In cases of this kind, the limb is 
always distorted, from the imperfect resistance opposed by the broken 
bone to the contraction of the muscles, and there thus results an 
arched form of the thigh. On the convexity of this arch, which is 
directed outwards and forwards, a cushion formed of a sheet or 
table-cloth, folded into the requisite size, is placed and made to rest 
on the long splint, which is then drawn tightly towards the knee 
and pelvis. ‘There is thus not only exerted a constant force, urg- 
ing the bone into its straight direction, but also the most perfect 
stability afforded to the fractured surfaces. In one instance, where 
I advised this plan to be adopted, Dr Peddie succeeded in restoring 
the use of his limbs to a young man who was admitted into Minto 
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House, on account of both thigh bones having remained ununited, 
with great distortion, four months after being broken by a fall from 
the mast head of a vessel. 


Inflammation of Bone. 

Inflammation of the periosteum, and that of the bone itself, fre- 
quently occur together, give rise to similar symptoms, and require 
nearly the same treatment. The former, or Periostitis, is charac- 
terized by deep-seated aching pain, redness of the integuments, 
which adhere to the part affected, and slight, diffused swelling. 
These symptoms vary much in the degree of their acuteness, and 
are accordingly accompanied with more or less constitutional de- 
rangement. The disease frequently becomes periodically aggra- 
vated, and is apt to be increased by all sorts of excitement. It is 
usually most severe during the night, and after meals, The peri- 
osteum is most liable to inflammation where it covers bones near 
the surface of the body, as the shin-bone, the skull-cap, the clavicle, 
and sternum. 

It is generally possible to trace the operation of a predisposing, 
as well as of an exciting, cause of the disease. The former seems 
to consist in derangement of the system from various circumstances, 
but most frequently from the prejudicial use of mercury co-operating 
with venereal disease, especially in a scrofulous constitution. The 
latter includes exposure to cold and wet, and blows. Middle-aged 
adults are the most common subjects of its attack. 

The mode of treatment depends upon the intensity of the symp- 
toms. When they are very violent, and attended with smart fever, 
the most effectual practice is to make a free incision through the 
inflamed parts down to the bone. When less severe, no benefit is 
derived from this proceeding, but they yield to leeching or cup- 
ping, warm anodyne fomentations, camphorated mercurial omtment 
with anodyne liniment, and opium administered internally along 
with calomel, ipecacuan, tartrate of antimony, or colchicnm. When 
still more chronic, they require repeated blistermg, with an altera- 
tive course of the hydriodate of potass, or the oxymuriate of mer- 
cury, six grains of the former, and half a grain of the latter being 
siven daily in divided doses, and occasional small doses of the 
saline cathartics. The decoction of sarsaparilla is generally pre- 
scribed, but I believe without any beneficial effect, farther than m- 
ducing the patient to conform to dietetic rule. The formation of 
matter is a very common consequence of chronic periostitis, but, in 
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this case, absorption may be almost always induced by using the 
means just mentioned; and, therefore, an opening of the cavity 
ought to be avoided. Should it take place, moist dressing, with 
occasional blisters, will be found the best means of treatment. 
Inflammation of the substance of the bone is 
attended with nearly the same symptoms. The 
pain is, if possible, still more deep, dull, and ach- 
ing; the integuments, though exhibiting the same 
changes in the progress of the disease, are not so 
much altered in the first instance; and the swel- 
ling affects the shape of the bone more extensively. 
it occurs at all ages, but chiefly in childhood and 
youth, and in persons whose constitutions are de- 
ranged in the same way that predisposes to peri- 
ostitis. In the former it is generally acute, and 
in the latter most frequently chronic. When 
acute, it generally terminates in death of the 
dense osseous tissue, and in suppuration of the 
spongy bone. When chronic, it expands the tex- 
ture of the shafts, so as to make them larger and 
less compact, and in the cancellated texture usu- 
ally induces either absorption or suppuration. 
The treatment is to be conducted on the same 
principles as that of periostitis. When the in- 
flammation is acute, it terminates very speedily in 
suppuration or death of the part affected, and 
seems to be hardly influenced by any remedial 
measure. But when chronic, it is more under 
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with alterative medicines, and in the spongy bones to the actual 
cautery. The swellings which are occasioned, both by chronic 
periostitis and inflammation of the bone itself, are called Nodes. 


Necrosis. 


The expression Necrosis has been employed to denote different 
morbid affections of the osseous tissue, and has consequently given 
rise to much confusion. It literally implies the deprivation of life, 
and ought to be restricted to this meaning, 

All the bones are hable to necrosis, but those which possess a 
dense texture are more subject to it than the spongy ones. ‘The 
eauses of necrosis are various. It was formerly believed, that the 
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mere removal of the periosteum certainly caused the death of a 
scale of the bone more or less thick, by depriving it of nourishment, 
and hence it was a rule, with the old surgeons, to hasten exfoliation 
in all such cases by applying the actual or potential cautery. But 
it is now ascertained that simply removing the periosteum does not 
necessarily cause exfoliation, and that when a bone throws off a 
scale, after being so exposed, it generally does so in consequence 
of the injury which it has sustained from the violence that occasioned 
the separation of the membrane. Blows, falls, strains, and expo- 
sure to cold, are the causes. that most frequently give rise to ne- 
crosis, and they act either directly, by at once destroying the vita- 
lity of the part affected, or indirectly by exciting inflammation, 
which terminates in the death of the bone. The inflammation, 
when acute, is not confined to the bone, but generally affects all 
the superjacent tissues ; whence it has been erroneously supposed, 
from redness of the skin being present, that erysipelas or inflam- 
mation of the skin may induce necrosis, There often seems to be 
a constitutional proneness to necrosis, so that many bones of the 
same person die together or successively. ‘This disposition exists 
most frequently in childhood, and is almost always associated with, 
perhaps dependent upon, weakness of the system. 

The dead portion appears as if it had been long and carefully 
macerated, being hard, white, brittle, and sonorous when struck 
with a probe. If exposed to the air previous to separation, it suf- 
fers various alterations of colour, and generally, in part at least, 
becomes black ; but. this depends upon the discharge of the sore, 
and the action of the air. It is named an Exfoliation, and gradu- 
ally separates from the living bone by ulcerative absorption. ‘The 
eircumstances which attend the process of exfoliation and its repa- 
ration vary much, according as it affects the external surface, in- 
ternal surface, or the whole thickness of the bone concerned. 

External Exfoliation —The external surface of bones being most 
exposed to those injuries which cause exfoliation either directly by 
their violence, or indirectly by exciting inflammation, most fre- 
quently suffers from it; and, of the particular bones, those nearest 
the surface of the body, as the tibia and cranium, are, as might be 
expected, more especially liable. The separation of the dead por- 
tion, being effected by a process of the living system, does not admit 
of any assistance from the surgeon, whose interference could hardly 
fail to do harm, by injuring the adjoming sound bone. Free vent 
ought to be afforded by proper incisions to the matter, which is co- 
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piously secreted; and the exfoliation should be examined from 
time to time with the probe, to ascertain whether or not it has be- 
come detached. So soon as it is found to be loose, it ought to be 
removed -by means of forceps, either through the opening which 
already exists in the integuments, or a suitable extension of it. The 
remaining surface granulates, and osseous matter is effused under 
the pellicle, so as to fill up the breach partially, but usually leaving 
a permanent depression at the part. 

Internal Exfoliation.—It is of course only in the cylindrical bones 
that exfoliation from an internal surface can take place; and those 
of the largest size are most frequently the seat of it. The cause is 
almost always inflammation, since the injuries which directly occa- 
sion necrosis can rarely operate on the interior of a bone. ‘The 
exfoliation in this situation is named a seguestrum. It separates 
from the sound bone as in the former case; but having done so, 
cannot escape through the walls of the shaft within which it is in- 
closed, and therefore remains a permanent source of irritation. 
The living bone in consequence becomes greatly thickened, and 
new osseous matter is copiously effused from its external surface in 
the form of irregular projecting tubercles. 

At the same time the pus, which is pent up within the cavity, by 
its pressure on the parietes, induces absorption, and the formation 
of cylindrical apertures through the shell of the bone. These 
cloacae, as they are named, allow the confined matter to escape, 
and present itself under the integuments in the form of an abscess, 
which, if not opened by the surgeon, sooner or later evacuates its 
contents by ulceration. Thus far during the process, the patient 
suffers from pain and swelling of the limb, but after the matter ob- 
tains free vent, he finds himself greatly relieved. The enlargement, 
though it does not disappear altogether, subsides very much, and 
so little uneasiness remains that he is generally able to make some 
use of the limb. If it should fortunately happen that the se- 
_ questrum is not only small, but also favourably situated for escap- 
ing through a cloaca, the source of irritation being thus removed, 
the patient may be restored to health. But if the sequestra do not 
pass out spontaneously, the surgeon, having ascertained their pre- 
sence by the probe, must enlarge the opening which leads into the 
cavity containmg them, so as to obtain space sufficient for their ex- 
traction. In order to do this, he makes a simple, or, if the part 
admits of it, a crucial incision through the integuments, having the 
cloaca for its centre, dissects back the flaps, and applies the trephine 
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over the opening should there be room for doing so, and if not, 
as is usually the case, he employs the cutting-pliers to enlarge the 
opening sufficiently. The process of extraction may sometimes be 
facilitated by dividing the sequestrum into pieces. 

Exfoliations of the whole thickness.— 
Bones die throughout their whole thick- 
ness from causes similar to those which 
induce exfoliation of their external or in- 
ternal surface, and the dead ‘portion se- 
parates from the living by the same pro- 
cess of absorption that occurs in such 
cases; but the state of the bones, after 
the cure is completed, requires in this 
case particular consideration. Sometimes 
the place of the dead part is not at all, 
or very imperfectly supplied, as in the 
case here represented, in which I per- 
formed amputation on account of the limb 
remaining useless ; at other times its se- 
paration could hardly be suspected from 
any change visible in the shape or size of 
the bone affected. In order to account 
for this remarkable difference, it is ne- 
cessary to inquire into the circumstances 
of the cases in which it is exhibited. 

When the dead bone is detached, in 
some cases, the remaining surface merely 
sranulates, just as after the separation of 
an exfoliation which extends only par- 
tially through the whole thickness, and 
effuses sufficient osseous matter to round 
off the edges, thus lessening the extent of the gap, but still leaving 
a permanent deficiency at the part. The same result ensues when a 
portion of bone, including its whole thickness, is removed mechani- 
cally. But at other times, the dead portion is found to be contained 
within a more or less complete case of new bone, which is ready to 
take the place of the old one whenever it is removed, by contracting 
its sides together so as to become a solid mass. (Plate VI. Fig. 1.) 

It was formerly supposed that the death and reproduction of an 
entire shaft, in this way, was a very common event, all cases of in- 
ternal exfoliation being regarded as instances of its occurrence, and 
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the expression Necrosis has been generally employed to denote this 
remarkable process. It might have been supposed that when only 
small sequestra made their appearance, or were found on dissec- 
tion, decisive proof would have been afforded of the partial extent 
of the disease. But the general swelling of the limb, which is caus- 
ed by the irritation of an internal exfoliation, having led to the er- 
roneous belief that an entire new shell was forming about the old 
bone, the non-appearance of a sequestrum, adequate to the suppos- 
ed extent of destruction, was accounted for by attributing its dimi- 
nution or removal to the absorbing power of the vessels, or the sol- 
vent property of the pus. It is now well ascertained that the se- 
questrum cannot be acted upon in either of these ways; and that 
its size may, therefore, be safely taken as a measure of the extent to 
which the bone has died. According to this test, it is found that 
the death and regeneration of an entire shaft, so far from being a 
very common occurrence, is an extremely rare one; and some pa- 
thologists, as Leveillé, have gone so far as to deny it altogether, 
alleging that more or less of the external part of the old bone al- 
ways remains, and becomes expanded into the new shell. There 
can be no doubt, however, judging from the size, shape, and smooth 
surface of the sequestrum, that it sometimes, though certainly very 
seldom, comprehends the whole thickness and circumference of the 
shaft. 

The origin of the substitute in cases of this kind has been vari- 
ously explained. It must evidently proceed, 1. From granulating 
action of the portion that remains. 2. From the old bone previous 
to its death. Or 3. From ossification of the periosteum or other 
surrounding tissues. The first of these opmions has been supported 
by Richerand and others, who regard as strongly im their favour 
the fact, that more or less of the old shaft, and at all events the 
epipltysis, always remains. But in external exfoliations the granu- 
lating action seldom, if ever, fills up the breach; and when a con- 
siderable portion of the whole thickness of a bone is destroyed sud- 
denly by inflammation, or is removed by mechanical means, the logs 
of substance is in general not fully restored, which it ought to be, 
according to this view of the matter. In cases where no permanent 
deficiency remains after the separation of the dead bone, it is gene- 
rally noticed that the limb becomes enlarged previously to this 
event; and experiments on the lower animals, as well as observa- 
tions of what happens im the human body, tend to show that the 
new shell may begin to be formed before the death of the old shaft. 
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Dr Macdonald remarked (1799) that the new bone, when first 
formed, adhered inseparably to the old one ; and the late Professor 
Russell injected the vessels of the old shaft, while its substitute was 
in progress of formation. It has hence been concluded, that, the 
ossifying process originates from the old bone, and that unless 
the foundation of a new one be laid by it, previously to its own 
death, the loss of substance will not be replaced. But it has been 
fully ascertained, as well by experiment in the lower animals as 
from observation of disease in the human body, that a bone, though 
suddenly deprived of life, may still be reproduced; and, on the 
whole, it seems clearly established, that the periosteum must be re~ 
garded the main source of reproduction. The views which I enter- 
tain on this subject will best appear from the following extract from 
the Transactions of the Royal Society of Edinburgh.* 

“ The property of forming new bone was first attributed to the 
periosteum by Duhamel, about 100 years ago. Having been engag- 
ed in the study of vegetable physiology, and more particularly in re- 
gard to the formation of wood, he imagined that there might be an 
analogy between the inner layer of the bark and the periosteum, and 
that as the former hardens in successive layers so as to constitute the 
wood, the latter might suffer a corresponding conversion into bone. 
He supported this opinion by the following arguments: 1. That 
when bones are burned in the fire, or exposed to the weather, they 
separate into a number of thin plates. 2. That, in consequence of 
disease arising from external violence, the bones frequently throw 
off thin scales, or exfoliations as they are called. 3. That when 
animals are fed alternately with madder and without it, their bones 
exhibit alternate layers of a red and white colour; and, 4. That 
when bones are fractured, they unite by means of an osseous cap- 
sule formed externally to, and embracing the broken extremities, 
just as the branch of a tree acquires strength after being grafted, 
or simply broken across. 

his theory of Duhamel was strenuously opposed by, Haller, who 
urged, as altogether inconsistent with it, the mode in which bones are 
originally formed. He carefully investigated the process of ossifica- 
tion during incubation, and detailed the steps of its progress in the 
chick as well as other young animals. The rudiment of the future 
bone being traced from its earliest distinguishable appearance, was 
found first to present the characters of a jelly ; then to acquire the 
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consistence of cartilage or gristle ; and finally to reach the perfect 
osseous state: whence it was contended, that a structure which thus 
originated in a distinct form, and independently of any other, could 
not owe its increase afterwards to a different source. Haller also 
engaged his pupils Detlef and Boehmer in extensive series of expe- 
riments, by breaking the bones of animals, and feeding them with 
madder during their recovery ; from the results of which he infer- 

red, that Duhamel had been mistaken in supposing that fractures 
are reunited by ossification of the periosteum. 

Notwithstanding these objections, and the authority of the pie 
siologist from whom they proceeded, the doctrine of Duhamel still 
maintained its ground; and not long afterwards, viz. in the year 
1780, derived a great accession of strength from the experiments 
of Troja, who, by destroying the marrow of bones, caused their 
death, and the formation of new shells surrounding them, apparent- 
ly from ossification of the periosteum. ‘This experiment, which 
Troja himself performed some hundreds of times, when repeated 
and varied by the pathologists of almost every country, seemed to 
confirm the ossific power attributed to the periosteum beyond ques- 
tion, until Scarpa, the late distinguished Professor of Pavia, again 
investigated the grounds on which it was originally founded by Du- 
hamel. In Scarpa’s treatise “ De Penitiori Ossium Structura,” 
which was published in 1799, he explained that the foliated ap- 
pearance, presented by bones that had been burnt, did not depend 
upon the development of a structure naturally belonging to them, 
but was an effect produced by the unequal action of the fire; and 
that the separation of scales from diseased bones was no stronger 
proof of their possessing a laminated structure, since thin and broad 
portions of dead substance are wont to be detached from the skin 
and other soft textures, in which it was never supposed that layers 
existed naturally. He recalled attention to the synthetic experi- 
ments of Haller, who, by investigating the formation of bone from 
the earliest stage to its perfect state, had established the reticulated 

‘nature of its texture; and by an opposite process of an analytic 
kind, which consisted in depriving bones of their earthy constituent 
by means of diluted acids, and then macerating them for a long 
while in water, he unrayelled the texture so as to show that it really 
was reticular. As a consequence of these observations, Scarpa de- 
nied that bone could be formed by the periosteum; and this opi- 
nion was keenly embraced by several pathologists of the present 
century, and particularly by the French surgeon Leveillé, 
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At present, professional opinion is divided in regard to the ossi- 
fic power of the periosteum, and different sides of the question are 
maintained by teachers and writers in this as well as other schools 
of medicine. As the point in dispute is not merely a matter of cu- 
riosity, but one of great practical importance, it is very desirable 
that the truth should be ascertained. It would detain the Society 
too long were I to show how the different opinions on this subject 
may influence the practice of surgery; and I shall, therefore, pro- 
ceed to state the considerations which have completely satisfied my 
own mind, and are, I think, sufficient to satisfy any one who is open 
to conviction, that though Duhamel was misled into many errors 
by the false analogy which he supposed to exist between wood and 
bone—in regard to the mode of their natural formation—the peri- 
osteum, nevertheless, does possess the power of producing new osse- 
ous substance in certain conditions of disease. 

The well-known and often-repeated experiment of Troja, which 
consisted in perforating the cavity and destroying the marrow of a 
bone, so as to kill it and cause the formation of a substitute in the 
form of a shell surrounding the old one, was devised in imitation of 
a process which not unfrequently occurs spontaneously in the human 
body. In this disease, which has been named Necrosis, a portion 
of the old bone dies, and becomes surrounded by anewone. The new 
shell-is of a larger size and more irregular form than the old one, 
which may be seen through a number of circular apertures lying a 
prisoner within this structure, intended by Nature to serve as a sub- 
stitute for it. Those who deny the ossific power of the periosteum 
maintain, that in all such cases, whether resulting from injury pur- 
posely inflicted with the view of experiment, or proceeding from dis- 
eased action, a portion of the old bone remains alive, and serves 
as the germ of a new one; that, in short, the formation of the new 
bone is simply an expansion or growth from the remnant of the 
old one, and that if merely the extremities of the bone affected re- 
main alive, they will prove sufficient for generating the substitute 
shell. 3 | 

It is difficult to reconcile this explanation with the rapid growth 
and uniform thickness of the new bone; since, if its formation pro- 
ceeded from the extremities, the process should be slow and pro- 
gressive towards the centre; but there is another objection still more 
conclusive against it- If the new bone is formed by a portion of 
the old one that remains alive, then the removal of a part by me- 
chanical means should be supplied from the same source. But in 
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all the cases where this has been done, either in the way of experi- 
ment or for the cure of disease, the loss of substance, unless of small 
extent, has been found imperfectly repaired. For instance, after 
the operation of trepanning the skull, the aperture in the bone: 
though it becomes diminished in extent, is not altogether obliterat- 
ed, and the newly-formed bone is not only smaller than the ae 
removed, but also thinner. 

In the fore-legs of dogs and rabbits, there are two bones of near- 
ly equal size, and so connected, that a large portion of one may be 
taken away without destroying the eee of the limb. There is 
here, therefore, a convenient opportunity of trying what can be done 
by the extremities of a bone for restoring losses of substance in its 
shaft. Experiments of this kmd have accordingly been frequently 
performed on these animals, and the result has uniformly been, that 
when the portion removed exceeded an inch in length, there was a 
permanent deficiency of osseous substance, the ends of the bone be- 
ing merely produced towards each other in a conical form, and con- 
nected together by a tough ligamentous texture. Sir A. Cooper 
has given representations of the results he met with; and I have 
met with others precisely similar. (Plate VIII. Fig. 2.) 

Some of those pathologists who deny the ossific power of the pe- 
riosteum, and claim the whole production of new osseous substance 
for the bone itself, have attempted to explain away the difficul- 
ties which have just been stated, by supposing that, in cases of ne- 
crosis where a new bone is formed, the old one, in consequence of 
the increased action preceding its death, may determine the effusion 
of organizable matter into the surrounding soft textures, which will 
serve as a matrix or foundation for the new shell, and be ready to 
take up the ossifymg process so soon as it is communicated from 
the surviving extremities of the bone. ‘That the process of repro- 
duction may be accomplished in this way I am not prepared to deny, 
but that it is not necessarily, or always so performed, will, I think, 
appear from the following case. 

A girl, twelve years of age, strained her ankle in the month of 
March 1835. Inflammation followed, extending up to the knee, 
and attended with violent fever. She was brought to the hospital, 
and placed under my care. Incisions were soon afterwards made 
to evacuate a large collection of matter which had formed in the 
leg; and the bone being found dead, while the patient’s strength 
was rapidly giving way, I amputated the limb above the knee five 
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weeks after the injury had been received. The girl recovered, and 
is now well. In examining the limb to ascertain the extent to which 
the bone had died, I found that it was partially surrounded by the 
commencement of a new one. ‘The shell had already acquired con- 
siderable firmness at some parts, but was not equally thick through- 
out, and did not seem fixed to the ends of the old shaft. This ob- 
servation led to a very careful dissection of the parts concerned ; and 
~ they are now before the Society, (Plate VIL. Fig. 2.) It will be seen 
that the tibia had died very nearly from end to end, and that the new 
shell inclosing it has been formed inthe periosteum. The new osse- 
ous substance may be observed at some parts in the form of small dis- 
tinct scales. At other parts it looked as if it had originally con- 
sisted of separate portions, and been composed by their union. 
The periosteum connecting these portions to each other and to the 
extremities of the bone was not thickened beyond its natural con- 
dition; and where it covered the posterior surface of the tibia, 
though quite detached from the old bone, had not suffered any far- 
ther change. 

There is here, then, an instance of a bone dying suddenly in 
consequence of acute inflammation, without any thickening having 
previously formed in its neighbourhood, and nevertheless succeeded 
by the production of a new osseous shell, which evidently could 
not proceed from the old bone, and no less evidently depended upon 
an ossific process resident in the periosteum. 

As Nature is not capricious or variable in her proceedings, I 
regard this case as sufficient of itself, without any farther evidence, 
to establish the ossific power of the periosteum. But, with the view 
of making the matter still more clear, I performed the following 
experiments. I exposed the radius of a dog, and removed an inch and 
three-quarters of it together with the periosteum. At the same time 
I exposed the radius of the other leg, and removed a corresponding 
portion without the periosteum,( Plate VII. Fig. 1, which was carefully 
detached from it and left quite entire, except where slit open in front. 
Six weeks afterwards the dog was killed, and the bones examined. 
In the one, from which a portion had been taken together with the 
periosteum, (Fig. 2, ) the extremities were found extended towards each 
other in a conical form, with a great deficiency of bone between them, 
and in its place merely a small band of tough ligamentous texture. 
In the other, where the periosteum had been allowed toremain, (Figs. 
2 and 3,) there was a compact mass of bone not only occupying the 
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space left by the portion removed, but rather exceeding it in thick- 
ness (see Fig. 2). ‘This experiment when repeated afforded the 
same results. | 

I next exposed the radius of another dog, and separated the pe- 
-riosteum from the bone as in the former experiment; but then, in- 
stead of cutting out the denuded bone, inserted a thin plate of 
metal between it and the periosteum. The edges of the membrane, 
and then those of the skin, were sewed together, and the wound 
‘healed kindly. At the end of six weeks I dissected the limb, and 
found a deposition of osseous substance in the periosteum, forming 
a bony plate exterior to the metal, and not connected with the old 
bone except by the membrane. 

I lastly exposed the radius of a dog, and cut away the perioste- 
um to the same extent that it had been merely detached in the ex- 
periment just mentioned, and surrounded the denuded. bone with a 
piece of metal. At the end of six weeks I found a thick tough 
capsule formed, enclosing the metallic plate, but having no osseous 
substance in it. 

The evidence which has new been adduced seems to me suffi- 
cient for putting beyond all question the power of the periosteum 
to form new bone, independently of any assistance from the old 
one. I submit it, with deference, to the Society, in the hope that 
those members who have directed their attention to the subject will 
give it their dispassionate consideration, and either admit the opinion 
which it supports, or show the fallacy by which it has misled.” 

The treatment of necrosis seldom admits of active measures on 
the part of the surgeon at its early stage. Abscesses should be 
opened when they point. Sequestra ought to be assisted to escape, 
and the patient’s strength supported by nourishing diet, and the 
other usual means. If the death of the bone is so sudden and ex- 
tensive, that the new shell is not able, in the first instance, to sup- 
port the strain of the muscles and weight of the limb, splints must 
be carefully employed until the process of ossification is advanced 
far enough to render them unnecessary. Finally, in case the pa~- 
tient proves unable to bear the long-continued and exhausting exer- 
tion requisite for accomplishing the cure, he ought to be relieved 
by amputation. 


Suppuration of Bones and Caries. 


It is only in the cancellated or spongy texture of bone that in- 
flammation induces suppuration ; the dense parts never taking it 


on unless they are previously expanded and loosened, in consequence 
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of chronic inflammation. In the cancellated texture suppuration is 
frequently preceded by scrofulous deposition. 

The matter may be collected either on the external surface, or 
in the interior of the bone. In both cases there is more or less ex- 
cavation, effected by absorption of the bone concerned; and in the 
latter not only this effect ensues, but also an enlargement of the 
external shell of the bone, which thus forms an expansion, consti- 
tuting what is called spina ventosa. 

The most remarkable example of osseous expansion from the forma~ 
tion of matter with which I am acquainted, is here represented from 
a preparation in the Museum of the College of Surgeons of Edin- 
burgh. It resulted from fracture of the tibia, and existed, progres- 
sively increasing, for many years, during which the patient was en- 
abled to discharge the duties of an active life, by closing the orifice 
with a cork, shown in the cut, which he removed from time to time 
when he found a convenient opportunity for pouring out the accu- 
mulated fluid. 


The cavities which are formed in the cancellated substance of bones, 
especially in those cases where there has been a previous infiltration 
ofscrofulous formation, frequently contain loose portions of the spongy 
bone, which have been deprived of vitality by the inflammation. When 
the matter escapes from a hollow of the bone by causing absorp- 
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tion of its sides, or when it is formed, in the first instance, exterior 
to it, the imteguments are elevated, and at length give way, with 
great relief from the pain which was previously suffered. The ab- 
scessmay then heal, like an ordinary one of the soft parts, or prove very 
obstinate, or permanently resist all means of cure. It is impossible 
to foretell positively which of these events will ensue, but experience 
and attention to the following circumstances generally enable the 
surgeon to form a pretty accurate opinion as to the result. 1. If 
the patient possesses a good constitution, and suppuration in the 
bone has been induced in consequence of inflammation caused by 
severe external violence, such as the wound of a jomt, the prog- 
nosis may be favourable. 2. If the patient possesses a bad con- 
stitution, and the primary inflammation has commenced without 
any external cause, or one comparatively so slight as a bruise or a 
strain, which of itselfis evidence of his constitution being unsound, 
the disease will prebably be obstinate or incurable. 3. If the pa- 
tient is an infant or child, and especially if he suffers from suppura- 
tion of several bones at the same time, there is a good prospect of 
an ultimate cure, but not without a very tedious process of recovery. 
4, If the suppuration takes place in a bone that naturally possesses 
a dense texture, but which has been opened out by previous disease, 
it generally admits of cure more readily than when seated in one 
originally cancellated. Sir B. Brodie has lately directed attention 
to abscesses forming in the cancellated texture of bones, but more 
especially the tibia, and remaining latent for an unlimited duration 
of months or years, the chief symptoms being enlargement of the 
bone, with thickening of the soft parts, and deep-seated pain. In 
such cases he advises, on the ground of repeated success, the em- 
ployment of a trephine to evacuate the matter; and this practice 
has been adopted with advantage. But this operation must not be 
resorted to without the greatest caution, since chronic periostitis is 
extremely apt to simulate the condition requiring its performance, 
and has misled practitioners, even of the most extensive experience, 
to trepan unnecessarily, with effects not less disastrous than even 
the death of the patient. 

Whatever be the opinion entertained of the probable result of 
the case, after the matter has been evacuated, it ought always at 
first to be treated as if the sore were expected to heal. Free open- 
ings should be afforded to the discharge ; stimulating washes, with 
moderate pressure afterwards applied; and the patient’s general 
health carefully preserved. If these means fail, some more power- 
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ful agents must be employed locally, such as the red oxide of mer- 
cury, or nitrate of silver; and if the patient’s system seems to re- 
quire it, an alterative course of mercury, or iodine, should be pre- 
scribed. Counter-irritation, such as that effected by the actual 
cautery, is sometimes useful, and ought certainly to be tried, if the 
disease is attended with much pain. When the ulcer of the bone 
resists all means of cure, it constitutes what is called Caries. 

The distinguishing character of caries is the same as that of 
cancerous ulcers in the soft parts, viz. obstinacy of the disease. The 
local symptoms vary considerably as to the quantity and quality of 
the discharge, the degree of pain, and the appearance of the ori- 
fice. The matter is generally thin and fetid, but sometimes pos- 
sesses all the properties of perfect pus ; the pain for the most part 
is gnawing and incessant, but often is hardly perceptible, or ex- 
tremely severe. The orifice is usually small and callous, but oc- 
casionally exhibits large and flabby granulations. The disease has 
for the most part remissions more or less complete, and of consi- 
derable duration, in which the pain and discharge nearly or alto- 
gether cease, and the ulcer seems to be on the point of healing, or ac- 
tually becomes covered witha cicatrix, which, however, is alwaysthin 
andsoft. Butthese amendmentsare only partial and temporary, being 
always followed by relapse, and there isno natural limit to the dura- 
tion of the disease except the life of the patient, who, after months, or 
even many years of suffering, becomes finally exhausted, either by the 
caries itself, or some other disorder which the irritation produced 
by the caries has excited. When a carious bone has been mace- 
rated, the diseased part is found excavated and rough, the cancel- 
lated texture being remarkably spicular, white, and brittle, so as 
to resemble a spongy bone which has been exposed to the action 
of fire. The surface thus affected is often of considerable extent, 
though frequently very small, even in cases of old standing, but the 
disease seldom reaches to a considerable depth. The field of the 
disease seems to be determined by the primary inflammation, and 
after being thus established, has little or no tendency to become 
larger. Around the carious part there is always an effusion of new 
osseous matter in the form of spines or tubercles, extending to a 
considerable distance, and greatly increasing the thickness of the 
bone. This new mass, which is no doubt produced in consequence of 
the irritation of the disease, like that formed to reunite fractures 
and supply the place of exfoliations, is characterized by compact- 
ness and smoothness when minutely examined, though on super- 
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ficial inspection it appears rough and porous. ‘The pores are 
apertures for the transmission of blood-vessels, but their form is 


circular and their edges rounded off, so that sharp edges cannot 
anywhere be perceived. The newly effused bone may thus be rea- 
dily distinguished from the diseased part, to the irritation of which 
it owes its origin. It is necessary also to distinguish between ca- 
ries, and the excavation of the cancellated texture which is caused 
by absorption owing to pressure. In this case the bone presents 
the same appearance that it would do if its external crust were re- 
moved by mechanical means; and it possesses none of the white- 
ness, brittleness, or spicular surface observed in caries. As this 
difference can hardly be ascertained until after maceration, a more 
useful distinction is afforded by the history of the case, and when- 
ever the excavation is plamly referable to pressure, no apprehen- 
sion need be entertained of caries. It is thought by many, that 
deep-seated collections of matter, if not evacuated early, may oc- 
casion caries; but when this morbid state of the bone is connected 
with deep suppuration, it will always be found to have been the di- 
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rect result of the primary inflammation. That mere pressure is 
not sufficient to produce caries may be learned from the want of 
any morbid disposition in the sides of the apertures which are formed 
by absorption to evacuate matter confined in the cavities of bones. 
In the living body the carious surface is generally more or less com- 
pletely covered with unhealthy granulations, which often possess 
very considerable firmness, and render the discovery of its extent, 
or even existence, by no means easy. The disease occurs at all 
ages, but commences most frequently in the early periods of life. 
It is most frequently met with in persons disposed to scrofulous 
action, and often follows suppuration in bones which have been the 
seat of deposits proceeding from that morbid action. 

The treatment of caries is to be conducted on the same princi- 
ples as that of cancer, and consists in the use of means which have 
the effect either of destroying the life of the morbid part, or of re- 
moving it at once from the system. There is this difference, how- 
ever, that there being no malignant tendency to take on the same 
diseased action in the neighbouring parts, it is not necessary to re- 
move any of them, except in order to gain access to the seat of the 
evil. Notwithstanding this favourable circumstance, it is found 
extremely difficult to eradicate the disease by depriving the part 
affected of its vitality. The bone usually lies at a considerable 
depth; the caries, though it seldom penetrates deeply into its sub- 
stance, generally occupies an extensive and irregular surface; and 
the effect of agents used with the view of killing the morbid part 
is necessarily much weakened by its humidity. The concenttated, 
mineral acids—the nitrates of silver and mercury—the red oxide 
of mercury—and the actual cautery, are considered the best means 
for the purpose. In using them the bone affected ought to be 
very freely exposed by a crucial incision, and then dried as well as 
possible, after which the caustic or cautery selected should be ap- 
plied so as to produce a decided effect. The fluid caustics should 
be applied by means of a piece of lint soaked in them; the solid 
ones should be rubbed on the part, or, if they are in the form of a 
powder, as the red oxide of mercury, laid on it in substance; the 
cautery should be of a spherical or ovate shape, it must be pressed 
down firmly, and be succeeded by two or three others until the 
whole morbid surface has been subjected completely to their ac- 
tion. The effect of all these applications, however carefully 
employed, is very superficial, and it is extremely difficult, if not. 
impossible, to ensure their operation on the whole surface of the. 
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diseased part. They, therefore, always require to be frequently 
repeated, and generally prove quite inadequate to destroy the dis- 
ease, unless it is very limited and accessible; and it is even not 
improbable that some of them, as the actual cautery, may occa- 
sionally make the matter worse, and extend the disease to the 
neighbouring bone by exciting inflammation in it. For these rea- 
sons excision ought to be preferred to caustics for removing the 
carious bone; and if the part affected be within reach, which can 
always be ascertained previous to commencing the operation, it 
may by this method be surely and thoroughly eradicated at once. 
If the disease is superficial, and of small extent, it is easily scooped 
out with a gouge, the toughness and compactness of the sound 
bone distinguishing it from the morbid portion. If extensive and 
deeply seated, it is best removed by taking away the whole of the 
articulating extremities concerned, as will be explained hereafter 
when the diseases of the joints are considered. When the situation 
of the caries prevents it from being cut out, amputation ought, if 
possible, to be performed; and if this be impracticable, the disease 
will sooner or later prove inevitably fatal. 


fF xostosis. 


The term exostosis is employed to denote various morbid con- 
ditions of the osseous system differing materially from each other, 
and has consequently occasioned great confusion. In order to 
avoid this, it ought to be confined in its meaning to imply an un- 
natural growth of bone. Exostosis in this sense exhibits three re- 
markable varieties in respect of its structure ; being sometimes solid, 
at other times hollow, and also not unfrequently spicular or foliated, 
that is, composed of radiating points or plates. The first of these 
kinds of exostosis exists independently of any other disease, but the 
two others are connected with and dependent upon different mor- 
bid formations, along with which they may more properly be . 
considered. 

The first, which may be called the simple or solid exostosis, con- 
sists of a solid mass of osseous substance growing out of a bone na- 
turally belonging to the skeleton. It is sometimes thin and flat, 
rising gently from the surrounding surface, and not causing any 
sharp projection, when it is named a Node, an appellation which is 
also used to designate a similar swelling dependent on chronic 
thickening of the periosteum. In other cases it forms an abrupt 
projection, the neck of which is usually narrow in proportion to the 
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extremity (Plate IX. Fig. 1). The substance composing such ex~ 
cresences is of various solidity, being sometimes open and spongy, 
at others extremely dense and compact, and occasionally more like 
ivory than bone. The bones most frequently thus affected are the 
femur, tibia, lower-jaw, and distal phalanx of the great toe; but 
there is no bone in the body exempt from it, though those of dense 
structure are certainly the most liable to it. It may appear at any 
age, but, for the most part, does so about the time of puberty. 

The inconvenience which this sort of exostosis occasions depends 
very much upon its situation. Generally while the growth is en- 
larging, pain and annoyance are experienced from obstructed func- 
tion of the neighbouring parts; but when it ceases to increase and 
becomes dense, which it usually does sooner or later, the irritation 
of its presence becoming habitual, is no longer troublesome. ‘The 
treatment, therefore, seldom requires to be active; and nothing 
more is usually requisite than to protect the limb, or part affected, 
from the irritation of motion or pressure, so long as the exostosis 
is enlarging. Should it prove 
permanently or seriously trouble- 
some, excision affords easy and ef- 
fectual means ofrelief. For this 
purpose many ingenious contriv- 
ances have been recommended, 
but nothing answers so well as the 
cutting pliers, when the neck of 
the tumour is not very thick ; and 
the common saw, when it is of too 
great breadth for being divided 
with the former instrument. It 
has been thought necessary to 
perform amputation of the great 
toe on account of the exostoses 
which are aptto grow atthe side or 
extremity of the nail ; but this pro- 

ceeding is equally severe and un- 

necessary, as excision of the tu- 
mour may be easily effected, and 
is not followed by relapse. 

The hollow exostosis depends 
on the expansive effect of fluid or solid formations within the bone, 
as in this very remarkable case of which the preparation is in the 
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Anatomical Museum of the University ; and the osseous substance 
may be regarded as devoid of any morbid disposition, so that if the 
contents were removed it would contract to its ordinary dimensions. 
The same observations apply to the spicular or foliated exostosis, 
which is always found connected with some source of irritation, and 
is to be looked upon rather as a consequence than a part of the 
disease. The causes usually concerned in giving rise to this pro- 
duction, are morbid growths, ulcerations in its neighbourhood, and 
exfoliation from its internal surface (Plate X. Fig. 1). 


Fibro-Cartilaginous Tumour of Bone. 


It is usual to comprehend all the solid tumours of bone, the con- 
sistence of which is less hard than that of the bone itself, under the 
title of Osteo-sarcoma. But as this leads to much confusion, it is 
better to divide the softer tumours of bone into the fibro-cartilagi- 
nous, and medullary-sarcomatous, which differ essentially in their 
nature and consequences. 

The fibro-cartilaginous tumour, when occurring in bones, pos- 
sesses the characters which have been already described in the 
general account of this kind of morbid growth. Its colour is white, 
grey, or yellow; its consistence nearly approaches that of carti- 
lage, and it has often interspersed through it small cysts of transpa- 
rent fluid. It generally originates in the central part of the bone 
affected, and gradually enlarging, expands the surrounding shell, 
which still preserves the properties of sound osseous tissue, though 
sometimes singularly altered in shape. The tumour is productive 
of little inconvenience except from its size, but on this account is often 
a source of great annoyance and distress; as when the lower jaw, 
humerus, metacarpal bones, or phalanges of the fingers are aflected 
(Plate, X. Fig. 2; also Plate XI. Figs. 1 and 2). There is reason 
to believe, that if the fibro-cartilaginous substance could be com- 
pletely eradicated, the bone would resume its natural shape and 
size; but as its cellular or honeycomb-looking structure, when ex- 
panded by the disease, renders such an extraction impracticable, 
the only remedy is removal of the bone affected; and this ope- 
ration, however disagreeable in some situations from the defor- 
mity occasioned by it, may at least be performed with a favour- 
able prospect of effecting a permanent cure. 


Medullary-Sarcomatous Tumour of Bone. 


Medullary-sarcoma occurs in bones perhaps more frequently than 
in any other tissue of the body. It commencessometimes immediate- 
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ly under the periosteum, and causes an excavation in the surface 
of the bone, around which more or less osseous matter is effused ; 
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at other times it begins in the interior, springmg apparently from 
the medullary membrane, and then expands the bone into a shell, 
or by inducing absorption, causes a perforation, through which 
it issues and swells into an external tumour, or it opens out the 
bone into beautiful needles or plate-like processes radiating from 
the central seat of the disease ; or lastly, it may simply occupy the 
place of the bone. But, whatever may be the diversity in this re- 
spect, the morbid degeneration always exhibits its characteristic 
features. There is usually great pain from the first, and often for 
a long while before any external swelling is visible. The patient 
loses flesh, and indicates, by his anxious expression of countenance, 
the presence of a malignant disease. The tumour, though at first 
seldom so soft as when originating in the less dense tissues of the 
body, in its progress becomes softened, and acquires, at least in 
some parts of its extent, a consistence so nearly approaching that 
of a fluid, as to render the discrimination from it extremely difficult. 
Then the veins enlarge —the integuments inflame—ulceration en- 
sues—fungous excrescences protrude,—and the patient sinks under 
the exhaustion which results from profuse discharge of ill-condition- 
ed matter or blood. The disease attacks at every time of life, and in 
both sexes; but seems, on the whole, most frequent between twenty 
and forty years of age. The only remedy is amputation ; and unless 
this be performed early, before the constitution of the patient is 
much injured, and freely, so as to remove the whole of the affected 
bone, it will in all probability prove of little permanent benefit. 


Cystic Tumour of Bone. 


The bones sometimes, but very rarely, with the exception of the 
upper and lower jaw, become the seat of cystic formations, of which 
the cut in page 200 affords an example in the case of the thigh-bone. 
The swelling is generally not attended with much pain, and at 
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its commencement may be mistaken for a solid exostosis or car- 
tilaginous growth; but as the cysts enlarge and approach the 
surface, the thinness of their parietes betrays the nature of the 
case. This disease occurs most frequently in the earlier periods of 
adult age. So long as it retains the characters of the cystic tumour, it 
may be regarded as free from any malignant action; but this mor- 
bid structure seems to have a disposition to change into medullary 
sarcoma. The best mode of treatment is early and free removal 
of the bone affected, if puncturing the tumour, or laying it open by 
free incision, has not the effect of curing the disease. 


Rachitis or Rickets. 


By Rickets is understood a morbid state of the osseous system, 
im which the bones are soft and flexible, being converted into a 
substance more like leather than bone; having a brown colour and 
cartilaginous consistence, with no appearance of marrow, but nu- 
merous irregularly circular and oval cells, even in the parts natu- 
rally most compact, containing a brownish-red fluid. The disease 
does not directly cause pain, but occasions great inconvenience by 
allowing the bones to bend under the weight of the body, and con- 
traction of the muscles. It is accompanied with weakness and de- 
rangement of the whole system, the symptoms of which are a pale 
and sickly countenance, tumid abdomen, flabbiness of the muscles, 
and unhealthy evacuations. The earliest perceptible alteration of 
the bones is in the wrists, which become preternaturally large, and 
are apt to excite the suspicion of fracture. It is confined to the 
period of childhood, and seldom begins later than the second or 
third year of age. It affects chiefly the offspring of young or un- 
healthy parents, and occurs most frequently in cold moist climates. 
It terminates either in death or in a return to health, after months 
or years of duration. Contrary to what might be expected, rickety 
bones are readily broken by slight degrees of violence, and their re- 
paration in such cases is effected by cartilage, so that the limb re- 
mains moveable, as if it had a false joint at the injured part. When 
the bones regain their healthy nutritive action, they become as hard 
and unyielding as usual, retaining, however, the curvatures which 
have taken place during the softened state. The new osseous sub- 
stance which is deposited during their subsequent growth, occupies 
chiefly the concave side of the arches into which they are bent, 
where it has most effect in strengthening their power of resistance, 
and gives them a remarkable flattened shape. 
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Rickets used to be ascribed to the operation of a morbid acid 
humour pervading the system, and the remedy consequently con- 
sisted in liberally supplying the patient with alkaline and earthy 
preparations, in order to neutralize this acidity, and replace the 
defective earth of the bones, which was supposed to have been re- 
moved by its chemical agency. The disease is now referred, more 
consistently with scientific pathology, simply to disorder of the nu- 
tritive action of the osseous tissue, and the means employed to cor- 
rect it are merely those which tend to strengthen the system in ge- 
neral, while every prudent precaution is taken to prevent the bones 
from suffering distortion, so long as they remain exposed to it by 
their softness and flexibility. 

With these objects in view, the patient ought to be frequently 
put into a warm bath, and every day have the whole surface of the 
body subjected to friction. He should be warmly clothed, and, if 
possible, removed to a dry situation sheltered from the cold. His 
diet must be moderate, easily digestible, and nourishing; and he 
should abstain from all medicine, except what is required to main- 
tain or excite the intestinal secretions. While the bones are in a 
yielding state, exercise in the erect posture may cause curvature 
and distortion, especially of the bones composing the trunk and in- 
ferior extremities; the patient ought, therefore, to be debarred 
from walking, running, &c. and encouraged to creep and roll upon 
the floor or on the ground in the open air. Should the limbs un- 
fortunately have been bent through neglect or mjudicious treat- 
ment, they may often be straightened by the gentle and continued 
use of splints or other apparatus. 


Mollities and Fragilitas Ossium. 


By Mollities Ossium or Malacosteon is understood a general 
disease of the bones, in which they become extremely soft, much 
more so than in rickets, so that in its advanced stages there hardly 
remains any trace of the osseous texture, and the periosteum en- 
closes merely a yellow or brownish mass of lardy consistence. This 
affection is attended with excessive and almost incessant pain,—is 
almost confined to females,—occurs chiefly at the middle period of 
life,—and though often very slow in its progress, advances until 
the patient dies. 

There is no effectual remedy for this dreadful malady, and its 
treatment consists in the use of means proper for palliating the pa- 
tient’s sufferings, of which the different preparations of opium are 
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the best, and supporting the general health, for which purpose sea 
air seems to have most influence. 

Fragility or unusual facility of being broken, naturally leads to 
the idea of a redundance in the earthy constituent of bones; and 
a certain degree of it depending on this cause is observed in 
old people; but the condition which is generally understood to be 
denoted by this title, and in which the proneness to breaking is so 
great that fracture is caused by the slightest external violence, or 
even by the action of the muscles in effecting the ordinary move- 
ments of the limbs, is a state of preternatural softness instead of 
increased density. Rickets, malacosteon, and the medullary-sar- 
comatous degeneration, all occasionally render the bones more 
liable to be broken; and fracture being sometimes the first obvious 
effect of the diseased action, is not only thought to be the cause 
that induced it, but also chosen as the characteristic feature for its 
designation. A remarkable degree of fragility has been observed 
in the advanced stage of carcinomatous disease. 


Diseases of the Spine. 


There are two morbid states of the spinal column which occur so 
frequently, and are attended with such important effects on the 
system, that they require to be considered by themselves. These 
are inflammation, and some of its consequences, with or without cur- 
vature, and curvature without inflammation. 

When inflammation occurs in the vertebree, it is seated in the 
spongy texture which constitutes their bodies, and is indicated first 
by a dull gnawing pain at the part, which is aggravated by pressure 
and motion; then a slight degree of swelling generally appears so 
as to make the spmous processes of the affected vertebrae appear more 
projecting than usual; the patient loses his appetite and strength ; 
becoming dull and listless, and preferring the horizontal posture ; 
his inferior extremities are reduced in bulk, and affected with numb-. 
ness and rigidity; whence the gait is awkward and vacillating, the 
legs frequently crossing each other, while the trunk is held pecu- 
liarly erect and rigid, to protect the diseased part from motion. As 
the disease advances, the patient sometimes loses the use of his 
limbs entirely; and, in addition to his other complaints, is gene- 
rally distressed by an uneasy feeling at the pit of the stomach, and 
a painful sense of constriction round the chest, in the region of the 
diaphragm. Suppuration usually ensues, and the matter is either 
confined to the neighbourhood of the bone affected, or descends in 
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the interstices of the soft parts so as to present itself lower down. 
When the dorsal vertebre are affected, it generally points in the 
loins, and constitutes a lumbar abscess; when the lower dorsal or 
the lumbar vertebrze are concerned, it for the most part passes 
down along the psoas muscle, and appears in the groin, sometimes 
above, but more frequently below Poupart’s ligament, when it is 
named a psoas abscess. The matter, in order to point above Pou- 
part’s ligament, must perforate the abdominal muscles and fascia, 
through means of absorption, which happens generally by a small 
aperture; the pus thus comes to be quite superficial, and diffused 
under the skin, from which circumstance the abscess may be er- 
roneously regarded. as entirely subcutaneous. It must be observed, 
that though chronic abscesses in the lois or groin most frequent- 
ly proceed from diseased bones, they may exist independently of 
such sources, just as in other parts of the body. 

When the pus ceases to be confined near the bone, and begins 
to drain away from it, the patient generally experiences great re- 
lief from his complaints. The pain becomes very much lessened, 
and the use of his limbs is often in some measure or altogether re- 
gained. But this amendment is usually accompanied by a serious 
change to the worse in another respect ; since the vertebral column 
is apt to bend under its superincumbent weight, when weakened 
by the destruction of bone and intervertebral cartilage which at- 
tends the suppuration. The curvature in this case takes place for- 
wards, and being confined to a small extent of the spine, causes 
an acute projection behind, so that one or more of the spinous pro- 
cesses appear to be dislocated backwards. ‘This change of shape 
does not take place, either when the extent of the disease is small 
in proportion to the size of the bones in which it is seated, or when 
it is so great that the patient is constantly confined to the horizon- 
tal posture; but the latter circumstances are comparatively rare in 
proportion to those which favour the occurrence of curvature. The 
surface of the abscess either heals with approximation and conso- 
lidation of its parietes, the vertebree concerned appearing as if run 
into one mass, or a state of caries remains, and gradually wears 
out the patient’s strength. 

This disease may happen at any period of life, but is by far most 
common in children from two to eight years of age. In adults it 
generally occupies a small part of the bone, and proves extremely 
obstinate, or rather always incurable, at least with such few excep- 
tions as hardly deserve to be mentioned. In childhood it usually 


BONES. 207 


engages the whole substance of two or three adjoining bodies of the 
vertebrae, which on dissection are found almost entirely wasted 
away, together with the intervertebral substance, portions of dead 
bone and pus occupying the cavity. 

The disease is usually ascribed to twists or blows; but as these 
injuries are seldom thought of until long after they are alleged to 
have been received, and not before the symptoms attract attention, 
there is much reason to discredit their effect in exciting the mor- 
bid action. In children there is reason to believe that the first step 
of the morbid process is the deposition of scrofulous substance in 
the cellular interstices, or on the surface of the bones. It would seem 
that in adults the disease is liable to be excited by venereal excesses. 

In conducting the treatment of this acute curvature, as it is ge- 
nerally named, surgeons proceeded formerly in the belief that the 
primary evil consisted in displacement of one or more of the verte- 
bre from violence ; that the pain and loss of voluntary motion de- 
pended on pressure caused by the dislocated parts of the spinal 
marrow; and that the disease of the bones was not only caused, 
but kept up by the irritation proceeding from their unnatural posi- 
tion. ‘Their practice, therefore, consisted in the use of mechanical 
contrivances for rectifying the displacement. The inefficacy and 
danger of such a mode of proceeding must be obvious to every one 
acquainted with the true condition of the bones, which having their 
substance destroyed more or less extensively, though separable by 
force, must resume their situation as soon as it is removed. And 
if the vertebree are much weakened or partially united, they will 
be very apt to suffer such fracture or disjunction as may render the 
limbs below permanently paralytic, or prove immediately fatal. 

Mr Pott, observing that curvature of the spine from rickets, 
though productive of the most extreme distortion and deformity, 
was not attended with palsy ; and that the palsy accompanying the 
disease in question did not resemble the state which is induced by 
pressure on the spmal marrow, the muscles of the limbs being not 
soft and flaccid, but rigid and tense, concluded that the curvature 
was an effect, and not the cause of the disease, which he thought 
might more reasonably be referred to inflammation seated in the 
bodies of the vertebrae, and causing more or less irritation in the 
neighbouring spinal marrow. 

With this view of the matter he used counter-irritation by means 
of issues opened with the caustic potash, as early as possible, in or- 
der to subdue the inflammatory action, and interdicted the erect 
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posture, as increasing the irritation. Mechanical contrivances do 
not afford the diseased spine nearly the same repose which is ob- 
tained from the horizontal posture, and frequently occasion the 
greatest mischief, by pressing injuriously on different parts of the 
trunk, as well as by inducing the patient to indulge in exercises 
which the diseased spine cannot bear with impunity. There can be 
no doubt as to the soundness of the principle which constitutes the 
foundation of Mr Pott’s practice ; but it certainly has been applied 
too indiscriminately. In the common case which commences in 
scrofulous deposition in the substance, or on the surface of the 
bones, and insidiously advances through its suppurative stage, no 
advantage can be derived from counter-irritation, which, on the 
contrary, may prove injurious by exhausting the patient’s strength. 
In the case also, occasionally, though not so frequently met with, 
where the spine forms an acute projection posteriorly, becoming 
bent almost to a right angle, with little pam and no suppuration,— 
the bodies of the vertebrze seeming to be simply absorbed, so that 
the remaining ring or processes are consolidated together, there is 
no use in opening issues. It is only when the pain and other symp- 
toms that have been mentioned denote the existence of inflamma- 
tory action, that the caustic or actual cautery should be employed. 
The latter agent seems greatly preferable, and is to be applied 
Jongitudinally to the extent of a few inches on each side of the af- 
fected part, except when the neck is concerned, in which case the 
middle line may be selected for the purpose. 

This disease occasionally affects the first or second upper cervical 
vertebra, with the corresponding part of the occipital bone. The 
symptoms, in the first instance, are the same as those which have 
been already described, consisting of deep-seated pain, felt chiefly 
at night, and aggravated by motion. But, owing to the import- 
ance of the portion of the nervous system which lies within the di- 
rect influence of the disease, when it is thus situated, namely, the 
lower part of the medulla oblongata, and the mobility of the joints 
concerned, the patient’s sufferings are extremely severe. In eating 
and speaking he feels darting pains through the neck. In chang- 
ing his position, he keeps the head perfectly steady, and employs 
both his hands to assist the muscles in preventing any rotation or 
flexion of the affected vertebra. He loses his appetite and strength ; 
complains of almost unremitting and intolerable nausea; and ex- 
hibits, by a peculiarly anxious and unhappy expression of counte- 
nance, that he labours under a disease of the most agonizing kind. 
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Loss of voice, difficulty of breathing, convulsions, and palsy, occa- 
sionally supervene ; the head generally suffers more or less distor- 
tion to one side, in consequence of the bone giving way under the 
ulcerative process; and at length, after months or years of misery, 
the patient dies, either gradually, from mere exhaustion, or sud- 
denly, from dislocation of the odontoid process of the second verte- 
bra, which, becoming detached from the occipital bone, presses 
backwards on the medulla oblongata. If an abscess forms, it is 
seldom evacuated previously to the patient’s death, and sometimes 
opens into the pharynx. 

The subjects of this disease are mostly children and young adults. 
The treatment requires rest of the head, together with counter-ir- 
ritation, effected early and powerfully by the actual cautery ; and 
practitioners ought to beware of mistaking the first indications of this 
destructive disease for slight rheumatic ailments, deserving of no 
particular attention. The preparations in museums prove that the 
cure of the disease, though perhaps very rare, is not impossible. 

The other disease of the spine which requires to be particularly 
considered, on account not of its danger to life, but its frequency 
and important consequences in respect to the patient’s appearance 
and comfort, consists merely in curvature, without any specific or 
general morbid affection of the osseous system. It is named the 
Lateral curvature; its direction being very rarely from before back~- 
wards, and almost invariably from side to side. It occurs chiefly 
between the ages of seven and seventeen: and with few exceptions 
is confined to the female sex. It generally comes on insidiously, 
increases progressively, and, terminating at a more or less advanced 
stage, leaves the patient permanently disfigured in a proportionate 
degree. The part of the spine principally affected is the dorsal 
portion, which bending to one side, almost always the right one, 
makes the corresponding scapula and shoulder seem larger and 
more prominent than usual. As the disease advances, a counter- 
balancing bend in the opposite direction takes place in the lumbar 
region, causing the hip concerned to appear enlarged. When the 
spinous processes are traced downwards from the neck to the sa- 
crum, the alternate bending in their course may be readily observ- 
ed. As the curvature continues to increase, the distortion becomes 
more and more apparent ;—the trunk is shortened and looks com- 
pressed ;—the ribs are approximated from side to side, and pro- 
truded forwards to increase the capacity of the contracted thorax, 
which thus has its shape entirely altered, and is widest from before 
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backwards. However far the disease may proceed, the limbs and 
pelvis remain free from any participation in it. 

In ascertaining the cause and nature of this curvature, the fol- 
lowing circumstances, which attend its commencement, must be 
carefully recollected :—1. It occurs almost exclusively in females, 
who devote a large proportion of their time, during the period 
when the morbid disposition exists, to the pursuits usually followed 
in undergoing a fashionable education, or to some sedentary occu- 
pation, which does not require or permit much bodily exertion. 2. 
It usually affects most seriously those individuals who possess a 
slender frame, or one characterized by indications of a phlegmatic 
temperament,—their bodies, though large and bulky, being pale, 
flabby, and prone to all morbid states depending on weakness of 
action. 3. Other things being equal, it occurs most certainly, and 
proceeds most rapidly, when the trunk is habitually maintained in 
a bent position. 

The predisposition to the disease, therefore, appears to be con- 
stitutional weakness, and its exciting causes, circumstances which 
increase the weakness of the spine particularly, and promote its 
bending by the figure they make it assume. The strength of the 
spine depends partly upon the bones, and partly upon the muscles 
composing it; and it is probable that the former are chiefly affected 
by the predisposition, while the latter are mfluenced more by the 
exciting causes. All muscles require frequent exercise for the 
preservation of their strength; but, durmg the occupations of 
drawing, playing, sewing, &c. while the extremities are either con- 
stantly employed, or, at all events, unrestrained in their movements, 
the trunk is not only held perfectly steady in one position, often a 
curved one, but is also compressed with the rigid articles of dress 
which are used under the erroneous expectation of improving. the 
shape. The muscles of the back, therefore, becoming” extremely 
weak, and, indeed, as may be learned by actual examination, almost 
completely absorbed, are no longer able to restore the erect. posi- 
tion of the spine when bent by the weight of the head and superior 
extremities, or by the occupation of the patient. It consequently 
assumes a permanent curve; and then the predisposition, which 
depends on a softened state of the bone, acts with full effect’; be- 
cause the more the column bends, the longer levers are afforded 
to the superincumbent pressure. As the distortion increases,‘the 
viscera of the thorax and abdomen are more and more*compressed 
and displaced, their functions suffer corrresponding derangement 
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and the whole system becoming disordered, the bones even less pro- 
perly nourished than before, lose still more of their resisting power. 
Should the patient unfortunately, during this process, fall into the 
hands of a machine-maker, who attempts to prop up the weak and 
twisted spine by means of iron frame-works, the morbid alterations 
which have been described will be accelerated; for all such con- 
trivances must prove either insupportable to the patient, or inefii- 
cient in straightening the spine; and granting even that they could 
accomplish this, they would still labour under the great objection 
of confining the movements of the trunk, and preventing the mus- 
cles from obtaining that exercise which is essential to the recovery 
of their strength. The result would be not more satisfactory if 
the practitioner were to go to the opposite extreme, and, regarding 
the muscles as the sole seat of the disease, attempt to strengthen 
them by enjoiming long-continued exercise in the erect posture, or, 
still worse, recommending a weight to be carried on the head, in 
order to render their actions in balancing it more energetic than 
usual. Such practice, however useful in preventing curvature, 
must manifestly tend to increase it when once commenced. 

In the management of persons predisposed by their age, sex, 
temperament, or constitutional make to this disease, every means 
ought to be used for strengthening the system in general, and the 
trunk in particular. All long-continued and constrained positions 
must be interdicted,—frequent exercise of such kind as calls into 
action the muscles of the trunk should be enjoined. The use of 
stays, corsets, and every rigid article of dress, however designated, 
must be strictly prohibited. If curvature has already taken place, 
it is evident that the first step towards reparation must be relieving 
the weak and bent spine from pressure. ‘The only mode of effec- 

- tually accomplishing this is to make the patient assume the hori- 
zontal posture, which can be done without any great hardship, if 
a smooth well-stuffed soffa is provided, instead of the floor or a 
board, which is sometimes used for the purpose. The warm bath 
ought to be employed, if possible, two or three times a-week, and 
the back should be rubbed with some stimulating liniment for twenty 
minutes every night and morning. When the curvature begins to 
diminish, the patient may rise occasionally for a few minutes, and 
exercise the muscles by some suitable employment, which ought 
never to be continued after the slightest feeling of fatigue is expe- 
rienced. By persisting in this system, the disease will certainly be 
arrested in its course, the distortion, if not very great, will be re~ 
moved, and the worst cases will be considerably improved. 
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CHAPTER XII. 


JOINTS. 


Sprains and Bruises. 


Tue ligamentous tissue is not liable to pain excited by the or- 
dinary stimuli which occasion it in other parts; but though insen- 
sible to cutting and tearing, it suffers severely from being over- 
stretched, in conformity with the general law, that the sensibility 
of parts bears some relation to their use in the animal economy. 
The articular cartilages and lining synovial membrane again suf- 
fer from violent compression. The symptoms and effects, primary 
as well as secondary, which proceed from these two sources, are 
very similar. Joints of the ginglymoid or hinge-like structure, and 
those of the arthrodia kind, such as the tarsal and carpal articula- 
tions, are exposed to the first-mentioned injury, while the ball and 
socket joints, though nearly exempt from it, are subject to bruises 
from their respective surfaces being squeezed together. 

Both strains, or sprains as they are called, and bruises are attend- 
ed in the first instance with severe sickening pain, and more or less 
complete inability of exercising the jomt. ‘To these symptoms suc- 
ceed swelling, tension, and, if the joint is superficial, discoloration 
from ecchymosis, and not unfrequently inflammation, particularly 
if the patient possesses a scrofulous or otherwise irritable consti- 
tution. ‘The inflammation, when chronic, leads to thickening and 
adhesions of the articular apparatus, which occasion deformity and 
lameness, or morbid degenerations of the same part, which frequent- 
ly end in the destruction of the jomt; when acute, it tends to sup- 
puration. ‘The immediate effects of these injuries are always dis- 
tressing, and their secondary consequences, though not certainly 
serious, are generally inconvenient, and often destructive of the 
limb. Such accidents, therefore, ought always to be treated with 
attention, so that nothing may be neglected in any way calculated 
to guard against bad consequences to the joint. 
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The means that afford most relief from the pain directly caused 
by the injury, consist in the application of hot fomentations and the 
preservation of perfect rest. The ecchymosis is often considered 
a warrant for leeching or cupping; but, as has been already 
explained, the blood which produces the discoloration being effused 
from the vessels, cannot be withdrawn in this way, and must be re- 
moved by absorption. If symptoms of inflammation come on, blood 
should be abstracted freely, both locally and generally, and the 
other means employed that will be mentioned when the inflamma- 
tion of joints is considered. After the injured part has ceased to 
be painful on pressure or motion, and remains merely swelled and 
stiff, it ought to be compressed with a bandage, and at the same 
time have some stimulating omtment or lotion applied to promote 
absorption. Blistering, warm pumping, the vapour-bath, friction, 
and gentle, but frequently repeated exercise, are useful at the same 
time, and with the same view. 


Dislocation. 


By Dislocation is understood displacement of the respective sur- 
faces of an articulation. The dislocation may be partial or com 
plete; and also simple or compound, in the same sense of these 
terms as when they are used with reference to fractures. It is 
simple dislocations only which will be considered under this sec- 
tion, as those which are compound may be arranged more conve- 
niently under wounds of the joints. 

Lhe joints least subject to strains are most readily dislocated, 
since the mobility and looseness of ligamentous connection which pro- 
tect them from the former injury expose them to the latter. The cir- 
cumstance of having been formerly dislocated increases the predispo- 
sition. The causes of dislocation are, 1. external violence; 2. 
inordinate muscular action; and, 3. diseased alteration of the ar- 
ticular apparatus. The displacements which proceed from the last 
of these causes are named spontaneous dislocations, and will be 
considered along with the diseases which give rise to them. 

The process of dislocation usually consists of two stages or acts; 
there being first the displacement of the articulating surfaces which 
results directly from the violence that causes the accident; and then 
a farther separation of them by the action of the muscles which for- 
merly held the bones together, but now pull them past each other. 
These two steps are sometimes designated by the names of primary 
and secondary dislocations. 
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Of the symptoms of dislocation, the most constant and charac- 
teristic one, especially as a distinction from fracture, is immobility 
or fixture, when motion of the limb is attempted either by means 
of its own muscles or by an external force, which depends upon the 
unnatural position of the articulating extremities of the bones, and 
the contraction of their surrounding muscles. The limb is gene~ 
rally shortened, but sometimes it is lengthened, and when the latter 
is the case there cannot of course be any suspicion of fracture. 
There are also, attending the accident, deformity from the altered 
situation of the bones, pain or numbness from their pressure on the 
muscles and nerves, and swelling with coldness from obstruction of 
the blood-vessels. : 

The treatment of dislocation consists in reducing or replacing 
the articular surface which has been moved from its proper posi- 
tion; in doing which it is necessary to counteract the forces that 
caused the two acts of the removal. This is effected by first ex- 
tending the limb, so as to draw back the bone to the point where 
the muscles began to operate in producing its displacement; and 
then urging it in a direction opposite to that in which the external 
violence primarily acted. These steps in the process of reduction, 
which are named extension and coaptation, have sometimes an equal 
share in its accomplishment, but more frequently one or other of 
them is chiefly useful. In ball or socket-joints the first, and in 
hinge-jomts the second is chiefly exercised. 

The dislocated bone ought generally to be extended in the di- 
rection which it has assumed in consequence of the displacement. 
The force for this purpose may be applied so as to act either di- 
rectly on the bone itself, or on a part of the limb separated from it 
by one or more articulations. It has been objected to the former 
mode, that it causes compression of the muscles opposed to reduc- 
tion, and to the latter, that, by keepimg the limb straight, it is 
still more adverse to yielding of the muscles. It does not appear, 
however, that any practical imconvenience is experienced in either of 
these ways. ‘The former method is on the whole more convenient 
in most cases, and is almost always employed in this country. In 
order to make extension effectually, it is necessary to have counter- 
extension exerted on the corresponding surface from which the 
bone has been dislocated, viz. the one nearest the centre of the 
body; and the more directly it is subjected to the power employed 
for this purpose, the more perfectly will the object. im view be at- 
tained. The force employed for extension may be either simply 
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the manual strength of one or two stout assistants, or this increased 
by the power of the pulley. In all cases of dislocation, except per- 
haps sometimes where the hip-joint is concerned, mere manual ex- 
tension is sufficient, and it ought, therefore, in general, to be pre- 
ferred, being more readily obtained and 
also more easily managed than the pulley. 
The best bandage for applying the extend- 
ing force is a skein of worsted, or a folded 
shawl, which must be securely fastened to { 
prevent it from slipping in the process. 
The best noose for this purpose is either 
the clove-hitch, as it-is called by sailors, 
and which will be understood from the fi- 
gure in the margin, or another, which is 
preferred by the French surgeons. It is 
executed by placing the band across the limb in this form, and 


then drawing each end of it through the opposite we so that the 
result is as here represented. 

The strength of the patient’s muscles 
may be enka by bleeding—the warm 
bat 
trate of antimony, given in solution in 
small doses frequently repeated. Of 
these means the first and last mentioned 
are the most convenient, but it is seldom 
necessary to employ either of them. The 
involuntary resistance may also be less- 
ened by preventing fixture of the thorax 
which being the central point of attach- 
ment directly or indirectly to all the 
muscles of the body, is instinctively ren- 
dered immoveable whenever any strong 
effort is to be made. But if the patient 
is obliged to speak, this cannot be done, 
and consequently the opposing force is diminished. With a similar 
view it is sometimes advantageous to effect the extension suddenly, 
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when it is not expected by the patient; but unless it should seem 
practicable to accomplish the reduction in this way instantaneously, 
the limb ought to be extended slowly and steadily, since the effect 
of the stretching force in subduing the contractile energy of the 
muscles depends more upon its duration than its degree. 

Coaptation is more or less required according to the resistance 
which is opposed to the reduction by the shape and situation of 
the articular surfaces. As has been already remarked, it is gene- 
rally least useful in the ball and socket-joints, and of most advan- 
tage in those of the hinge form. In the former, it is sometimes not 
required at all; and in the latter, it is occasionally sufficient of it- 
self to accomplish the operation. 

After the dislocation is reduced, the joint ought to be protected 
against the operation of those circumstances which tend to renew 
the accident. It ought to be kept perfectly quiet, and frequently 
fomented, to allay the pain and irritation consequent on the lace- 
ration and bruising of the various injured parts. It might be ex- 
pected that the immediate pain, as well as the danger of consecu- 
tive inflammation, would be greater in dislocation where the liga- 
ments are torn, than in strains where they are only overstretched. 
But this is not the case, and though inflammation, both acute and 
chronic, may no doubt result from the former accident, it is seldom 
followed by any serious bad consequences of this kind. 

When the dislocation is not reduced, the bone acquires adhesions 
to the neighbouring parts round the margin of its articular surface, 
and by its pressure often induces absorption of the surface it comes 
to act on, so that a cavity is formed for its reception, and a sort of 
new joint produced, which enables the patient to regain considera- 
ble use of the limb. While this process is going on, the old arti- 
cular hollow gradually contracts, and ultimately becomes oblite- 
rated ; so that, if the bone were displaced from its new situation, it 
could not be returned to its original one. The time that may elapse 
before reduction becomes impracticable, varies with the age of the 
patient and the nature of the jomt concerned, from two or three 
weeks to as many months. It is longer in old people than in young, 
and in dislocations of ball and socket-joints than in those of hinge- 
joints. 

Shoulder-Joint.—The head of the humerus may be dislocated 
downwards, forwards, and backwards. The first of these displace- 
ments is the most common, and happens more frequently than the 
dislocation of any other joint. The accident is caused by external 
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violence proceeding from falls on the hand or elbow, or blows on 
the shoulder, while the arm is separated from the side, and also, 
though rarely, by sudden violent contractions of the pectoralis major 
and latissimus dorsi, the limb being in the same position. In some rare 
cases it has been observed to occur during the epileptic convulsion. 
The capsular ligament is necessarily torn, and the head of the bone 
rests upon the neck of the scapula over the origin of the long head 
of the triceps. 

The symptoms are elongation of the arm, which is stiff and 
powerless, projecting considerably from the side, and slightly bent, 
both the biceps and triceps being put upon the stretch. The ten- 
sion of the former muscle generally occasions pretty complete su- 
pination of the fore-arm; the axillary hollow is filled up with the 
head of the humerus; and under the acromion there is a remarka- 
ble depression instead of the usual convexity of the deltoid, from 
the absence of the bone. There is pain of the shoulder, numbness 
of the fingers, and more or less swelling of the whole limb. 

The reduction may be effected by various methods, but the one 
which will generally be found the most convenient, is to make the 
patient sit on a chair, and then having confined the motions of the 
scapula by means of a folded sheet or tablecloth encircling the 
chest, and held atits extremities by one or two assistants, to extend 
the arm horizontally or slightly downwards. The bandage used for 
pulling, which may be a shawl or skein of worsted, should be fas- 
tened a little above the elbow. To perform the coaptation, the sur- 
geon puts his foot on the chair, and his knee in the patient’s axilla, 
then places one hand on the acromion, and with the other seizes the 
fore-arm. While the extension is gradually increased, he rotates 
the limb outwards, and endeavours to raise the head of the bone 
into its place, by elevating his knee at the same time that he de- 
presses the shoulder. When the operation is completed, a sudden 
snap, or more frequently a dull grating, is perceived, and all the 
symptoms of the dislocation disappear. 

Another method which may be employed when the surgeon has 
no assistant, is to place his heel in the axilla of the patient, while 
both he and the operator lie horizontally in opposite directions ; 
then perform extension by pulling the hand of the affected arm ; 
and finally effect coaptation by bending the limb inwards over the 
fulerum, which is afforded by the foot. This method has the advan. 
tage of being very efficient, but labours under the objection of its 
inconvenience and unseemliness. The reason of its efficiency is the 
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direction of the extending force, which is not opposed to the action of 
the pectoralis major and latissimus dorsi, as it is when the limb. is 
drawn outwards at a right angle to the chest. In every case which 
proves difficult, or is expected to be so, from the duration of the dis- 
placement, extension should be made downwards, or in the longitu- 
dinal direction of the body, either by pulling with the heel in the ax- 
illa, or by employing the strength of assistants, aided, if necessary, 
by the pulley, to draw the arm in this direction, while counter-ex- 
tension is effected by a cushion secured in the axilla by a strap pas- 
sing round the shoulders, and secured to a wall or other firm sup- 
port. In this way dislocations of several weeks standing may be 
readily reduced ; and even at the end of six or seven, success need 
not be despaired of; but, beyond this period, notwithstanding oc- 
casional instances of success, the case in general must be regarded 
nearly hopeless. 

In dislocation of the humerus forwards, the head of the bone lies 
on the sternal side of the coracoid process, a position into which it 
can get only by suffering a secondary displacement after hav- 
ing been forced downwards. ‘The muscles then draw it upwards 
and inwards, and continuing to do this after the accident, at last 
elevate it as far as the clavicle allows. 

In this case the limb is rather shortened. The elbow is bent 
and in the state of abduction, owing to the position of the head of 
the humerus, and, from the same cause, there is less numbness and 
swelling of the limb. There is not so much perceptible depression 
under the acromion, and the axilla is not so completely occupied as 
when it contains the head of the bone. As might be expected 
from the negative character of these symptoms, the diagnosis is not 
so easy as that of dislocation downwards; and hence practitioners 
who are not sufficiently careful frequently overlook the nature of 
the accident. 

The reduction should be performed as in the former case; but 
it is here still more advantageous to extend downwards, in order to 
dislodge the bone from the position into which it is drawn by the 
muscles. 

Dislocation of the humerus backwards or outwards is very rare. 
In the few cases of it which have been observed, the head of the 
bone lay between the scapula and infra-spinatus muscles, below the 
spme, so as to cause a distinct external swelling in this situation, 
and a deficiency at the fore part of the shoulder. The arm was di- 
rected forwards across the chest, and could not be moved into any 
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other position without both force and pain. The reduction is easi- 
ly effected, the extension being made in the direction which the 
limb retains from the accident. 

In all very recent cases of dislocation of the shoulder, and more 
especially within an hour or two after the accident, there is a consi- 
derable chance of effecting reduction by suddenly rotating the arm 
outwards, and at the same time drawing the elbow backwards, while 
the operator’s hand in the axilla urges the head of the bone into its 
place. In such circumstances, therefore, this simple method ought 
always to be tried in the first instance,—-of course without any in- 
timation to the patient of the intention to do so, which would cer- 
tainly excite opposing action of his muscles. 

Elbow-joint.—The elbow-joint is liable to various sorts of dislo- 
cation, the diagnosis of which is often very difficult, especially as 
fractures near or through the articular surfaces produce in some 
respects similar symptoms. There is a difference of opinion as to 
the comparative frequency of these accidents, and also as to the 
characters for distinguishing them, with the exception of one dis- 
location, which is certainly the most common and best marked of 
the whole. ‘This is displacement of both bones of the fore-arm. 
backwards. The articulating extremity of the humerus stretches 
the biceps and brachieus internus, occasions a hard tumour at the 
bend of the arm, and generally causes permanent semiflexion of the 
limb, though, sometimes, as I have had occasion to see in several 
instances, the arm is straight. The olecranon projects behind far- 
ther than usual, and the triceps is much relaxed. The fore-arm 
appears shortened, and there is little or no mobility of the elbow. 
This accident happens from falls on the hand while the arm is bent. 

The reduction is very easily performed by making extension, and 
then bending the fore-arm, while the surgeon embracing the elbow 
with his hands so that the fingers rest on the olecranon, and the 
thumbs on the extremity of the humerus, pushes the displaced bones 
into their proper position. 

The radius is liable to be dislocated separately, and may be 
driven either forwards or backwards. In the latter case the dis- 
placement is so obvious from the tumour which is caused by the 
head of the bone, that it can hardly be overlooked; but in the. 
former, which is the more common of the two, the nature of the 
accident is very apt to escape detection until it is too late to afford 
relief. 

The symptoms are pain and swelling about the elbow, which is 
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half-bent, and allows a slight degree of flexion and extension ; any 
attempt to increase the former being attended with a sudden snap 
or catch, owing to the head of the radius, which lies over the co- 
ronoid process of the ulna, striking against the humerus. I have 
seen in one case the flexion continue quite free. The form of the 
fore-arm is altered, being round, instead of flat from side to side. 
When the hand is rotated, the radius is felt rolling under the ori- 
ein of the flexor muscles, and a cavity is perceived where its head 
ought to be. Both forms of this accident result either from direct 
violence sustained on the elbow, or from falls on the hand. The 
reduction is very easy if performed early, and requires merely that 
the hand should be extended while pressure is made on the head 
of the bone, and the elbow is bent. ‘The extending force is made 
to act on the hand, in order to concentrate it as much as possible 
on the radius; since, if acting on the ulna, which has not been 
displaced, it could not do any good. Lateral dislocations of the 
elbow are occasionally met with, and when examined early may in 
general be easily recognized by the alteration of shape and mobili- 
ty which attend them. The reduction is effected chiefly by coapta- 
tion, and is not difficult, unless the parts concerned have been al- 
lowed to become rigid and adherent. 

Wrist-Joint.—The wrist often appears to be dislocated, owing to 
the swelling and immobility which it suffers in consequence of ex- 
ternal injury, but these symptoms in the great majority of cases are 
merely the effects of sprains; and real dislocation of the joint is 
an extremely rare occurrence. It may take place in two directions, 
forwards and backwards, the bones of the carpus being driven up- 
wards under either the extensors or the flexors. The causes are 
falls on the hand. The reduction is effected by extending the 
hand, and pressing on the dislocated bones. 

Thumb.—The first or proximal phalanx of the thumb is ‘occa- 
sionally dislocated from its connection with the metacarpal bone, 
in consequence of falls or blows. It is driven upwards and back- 
wards, where the extremity can be felt distinctly, while that of the 
metacarpal bone is not less perceptible on the palmar side. 

The reduction of this apparently trivial displacement has been 
generally found very difficult, and sometimes altogether impractica- 
ble, the reason of which would seem to be, that the lateral ligaments 
of the joint remain more or less entire, and being pressed aside by 
the wedge-shaped extremity of the metacarpal bone in passing be- 
tween them, afford a serious obstacle to its return. The best mode 
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of proceeding is to extend the thumb with moderate force, and at 
the same time to exert strong pressure on the extremity of the pha- 
lanx in the proper direction for pushing it into its place. The ope- 
ration when thus performed is sometimes executed with great faci- 
lity. In cases where the difficulty proves insuperable, one of the 
lateral ligaments may be cut, which would certainly be better than 
leaving the bone unreduced, as has sometimes been the case. A 
needle sharp on the edges or a very small knife should be employed 
for this purpose, so as merely to puncture the skin, 

Fingers.—Both the proximal and distal, or first and third pha- 
langes of the fingers, are occasionally dislocated backwards, so 
that the displaced extremity rests on the dorsal surface of the cor- 
responding bone. The accident can hardly be overlooked or mis- 
taken, and the reduction is generally very easy, provided the force 
employed be directed chiefly upon the projecting end of the phalanx. 

Flip-Joint.—The hip-joit, notwithstanding the great strength 
of all the parts which enter into its formation, is subject to dislo- 
cation in four different directions. 1. Upwards and backwards on 
the dorsum of the ilium. 2. Backwards into the sacro-ischiatic 
notch. 3. Downwards into the foramen ovale. And 4. Forwards 
upon the pubis. 

In dislocation upon the dorsum of the ili- 
um the limb is shortened from one and a- 
half to two inches—the affected knee is bent 
over the sound one—and the foot is turned 
inwards so that the great toe of it rests on 
the tarsus of the other. The thigh cannot 
be moved except slightly imwards—the tro- 
chanter major is higher up, and nearer the 
crest of the ium than usual—and the head 
of the bone can sometimes be felt rolling un- 
der the muscles when the limb is moved. 

This accident happens from falls on the 
side, and the circumstance of having a load 
on the back, promotes the dislocation by in- 
creasing the strain. It happens most fre- 
quently in males, and is seldom met with 
either in very young or in very old subjects, 
being in a great measure confined to those 
in the vigour of life. 

To effect reduction the patient should be 
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placed on a mattress upon his back. A folded sheet or tablecloth 1s 
then to be passed between the thighs, so as to support the perineum, 
its ends being either held in the hands of assistants standing be- 
hind the patient’s head as he lies supine, or secured to a rmg in the 
wall. A skein of worsted or any other suitable lac is next fasten- 
ed round the limb immediately above the knee, and committed to 
assistants, either trusting to their own strength for extending suffi- 
ciently, or aided by pulleys, if the case promise to prove difficult. 
The points of extension and counter-extension having been thus de- 
termined, any degree of obliquity that seems requisite may be easi- 
ly given to the former by turning round the mattress a little, until it 
appears that the limb is extended exactly in the line which it has 
assumed from the dislocation. It is usual to rotate the leg, and at 
the same time use means for drawing the neck of the thigh-bone 
outwards so as to lift its head over the edge of the acetabulum; but 
from my own opportunities of observation, I am led to believe that 
any such interference is quite unnecessary, since the extension, if 
sufficiently powerful and properly directed, completely attains the 
object, as the muscles generally pull the head of the bone into its 
place when it has been carried far enough; but if it should seem 
that the margin of the acetabulum opposes any resistance to its re- 
turn, the difficulty may be surmounted by 
drawing the upper part of the thigh oxt- 
wards while the knee is still held across the 
sound one. 

The dislocation into the ischiatic notch is 
produced much in the same way as that on 
the dorsal surface of the ilium, but does not 
happen so frequently. The symptoms also 
are similar, and differ only in being less 
marked. There is less shortening—less 
bending of the affected limb over the sound 
one—less inversion of the toes—and less dis- 
placement of the trochanter major. In ob- 
scure cases a good diagnostic will be afford- 
ed by trying to bring the thigh into a straight 
line with the trunk of the body, which is im- 
possible while the bone is thus displaced. 
The patient, when lying upon his back, finds 
it necessary either to arch the lois so that 
the surgeon may press his hand between 
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them and the bed, or to keep the thigh bent 
upwards in the pelvis. If the back is 
straightened the thigh ascends, and if the 
thigh is laid flat the back becomes arched. 
The reduction is accomplished in the same 
way that has just been described, though it 
has been said to require more force to lift 
the head of the bone out of its preternatural 
situation. 

The dislocation downwards is caused by 
heavy bodies falling on the hip, while the 
limb is in a state of abduction. The symp- . 
toms are extremely characteristic, there be- 
ing elongation to the extent of an inch and 
a half,—abduction, owing to the stretching 
which is suffered by the gluteal muscles,— 
and flexion of the thigh on the pelvis, from 
the same cause affecting the ilacus internus 
and psoas magnus. These symptoms are 
often simulated to a very perplexing extent % 
by the involuntary obliquity of position which the pelvis acquires 
from irritation of the hip-joint, occasioned by blows or other kinds 
of external violence ; and inexperienced practitioners are con- 
sequently apt to commit the mis- 
take of treating with rough measures 
a case that requires those of the most 
soothing sort. The best guide in 
avoiding this too common error is af- 
forded by the trochanter major, which, 
when dislocation really exists, will be 
found by measurement to be more 
distant from the anterior spinous pro- 
cess of the ilium than its fellow is on 
the other side. The reduction is ac- 
complished by extending and coun- 
ter-extending the thigh and pelvis 
transversely, while the foot of the af- 
fected limb is carried inwards under 
the sound one. 

The dislocation forwards on the pu- 
bis is caused by the body being sud- 
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denly bent backwards, while the foot is fixed and the limb is kept 
straight by the strong involuntary action of its extensor muscles. 
The symptoms are slight shortening, eversion of the toes, and the 
head of the bone being felt distinctly rolling under the integuments 
of the groin. The reduction is performed by extending downwards 
and backwards, while the patient lies on his sound side, and then 
drawing the upper part of the thigh outwards, so as to lift the head 
of the femur over the acetabulum. 

It is only in cases of dislocated thigh-bone that the pulley is ever 
necessary or even useful, and even here it may in general be dis- 
pensed with, unless the patient is extremely robust, or the disloca- 
tion has remained long unreduced. It has often been a question 
at how great a length of time after dislocation may reduction be ef- 
fected. I have succeeded at the end of seven and nine weeks; but, 
in using force at a more distant period, should have little hope of 
success, and some fear of doing harm, by deranging the process by 
which the displaced bone becomes accommodated to its new position. 

Knee-Joint.—The patella may be dislocated laterally by direct 
violence, and this accident is most apt to happen when the parts 
concerned are in the relaxed state, which results from sudden re- 
moval of a dropsical effusion into the jomt. The dislocation is very 
readily recognized, and admits of easy remedy, by bending the 
thigh upon the pelvis while the knee is straight, so as to relax the 
extensor muscles completely, and then pressing the patella into its 
proper, place. 

The tibia and fibula are so strongly connected with the femur, 
that they very seldom suffer dislocation. In consequence of a vio- 
lent wrench to one side, there is sometimes a laceration of one or 
other of the lateral ligaments, and a partial displacement of the ar- 
ticulating surfaces of the tibia. In the rare cases of its complete 
dislocation, it has generally been found behind the femur ; but ac- 
cording to Sir A. Cooper, it may also be driven forwards. The 
accident is very readily recognized, owing to the great size of the 
articulating surfaces, and the thinness of their surrounding parts. 
The reduction, which is not difficult, requires extension and coun- 
ter-extension, accompanied with pressure on the dislocated bone. 

It is thought that the semilunar cartilages are subject to displace- 
ment, since persons of relaxed frame sometimes complain of pain and 
stiffness in moving the knee, which are felt suddenly, and disappear 
no less so when the joint is forcibly bent and extended. 

Ankle-Joint.—Though the ankle is frequently dislocated as a 
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consequence of fracture through either malleolus, as has been 
noticed under the proper head, yet dislocation happens: so rarely 
by itself, that it is hardly uecessary to mention the possibility of 
its occurrence. ‘This dislocation can be only backwards or for- 
wards, and 1s reduced chiefly by coaptation. 

Astragalus.—W hen a person falls from a height on his heel, the 
violence thus sustained not being diffused over a number of articu- 
lations, as when he alights on his toes, is transmitted to the astra- 
galus with such intensity, as sometimes to eject it from its place, 
turn it upside down, and make it protrude under the integuments 
of the instep, or force its way through them. This dislocation does 
not admit of reduction, and the bone, when so displaced, must be 
removed. If an opening has not been caused by the accident in the 
first instance, one ought to be made without delay, in order to an- 
ticipate and prevent the violent inflammation that will otherwise 
occur, as the precursor of ulceration or sloughing, by which the 
loose astragalus must make its escape. __ 

Lower jaw.—The lower jaw cannot be dislocated so long as it is 
closed, since the condyles are then firmly secured in the glenoid 
cavities. But when opened so as to bring them forwards on the 
anterior convex part of the articular surfaces, it may be readily dis- 
placed by a lateral impulse, or even by excessive action of the mus- 
cles. One or both of the condyles then glide forwards over the 
root of the zygomatic process; and sinking into the hollow on the 
opposite side, retain the jaw fixed and opened in a painful, unseem- 
ly, but most characteristic position. 

The reduction of this dislocation is extremely easy, since, if a 
fulerum be placed at the back part of the grinding surface, the an- 
terior portion of the jaw affords a powerful lever for replacing the 
deranged condyle or condyles. The best fulcrum for this purpose 
consists of one or both thumbs, accordingly as the dislocation is 
single or double, protected from the action of the teeth by being 
wrapped in the corners of a handkerchief or towel. After the re- 
duction the patient ought for some time to avoid opening his mouth 
wide, and exposing his jaw to the circumstances which favour a 
recurrence of the accident, as a considerable predisposition to it 
remains. 

Clavicle—The sternal extremity of the clavicle is sometimes 
dislocated forwards, in consequence of falls on the shoulder and 
arm. The displacement is readily recognized by the swelling aris- 


ing from the projecting end of the bone and superjacent portion of 
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the sterno-mastoid muscle, and by the mobility of the clavicle and 
depression of the shoulder that proceed from it. The dislocation 
is readily reduced by elevating the shoulder, and pressing down the 
sternal extremity of the clavicle, but returns so soon as the restraint 
which produces these effects is removed. A bandage, therefore, 
sufficient to retain the bone permanently in its proper position, 
should be applied ; and the apparatus best calculated for doing this, 
consists of a sling to support the arm, together with a compress 
placed on the end of the clavicle, and secured by means of a figure 
of 8 bandage. 

The acromial extremity of the clavicle is also Scoastenally dislo- 
cated ; but this accident requires no particular consideration, as its 
causes, symptoms, and treatment are the same as those of fracture 
of the acromion, or acromial extremity of the clavicle. 
 Vertebre. — The vertebre are very seldom dislocated without 
fracture or morbid alteration of the bones; and in all cases the ac- 
cident is of importance chiefly in respect of the organs contained 
within the vertebral column, along with which, therefore, it may be 
more properly considered. 


Wounds of the Joints, and Compound Dislocations. 


The synovial membrane is very prone to acute inflammation, 
which causes violent constitutional disturbance, and leads to the 
most destructive morbid alterations. Wounds of the joints, there- 
fore, must always be regarded as serious injuries ; and the more so 
in proportion to the size of the joint, and degree of irritation which 
accompanies the wound. 

The great object in treating such wounds should be to make 
them heal if possible by the first intention, which, of course, pre- 
vents the necessity of inflammation as the precursor of granulating 
action. With this view, all sources of irritation, whether direct or 
indirect, that may seem to exist, ought to be removed. If there 
is displacement of the articulating surfaces, they ought to be ac- 
curately reduced, which is peheealle effected with ease, owing to 
the laceration of the surrounding parts; and if the head of a bone 
protrudes so as to resist babe force employed for this purpose, 
it must be cut away with the saw or pliers, since the distension 
that would be caused by its pressure would excite inflammation. 
The edges of the wound should be placed in contact, and assidu- 
ously cooled by wet cloths frequently changed, while motion of the 
limb is carefully prevented by the application of splints. The con- 
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stitutional treatment is to be conducted on the same principles. 
The patient will generally be benefited by bleeding and purging, 
to lessen his strength of action; but sometimes the opposite means 
are required to correct the irritability that proceeds from weakness. 
The diet in general should be strictly antiphlogistic ; but here also 
exceptions may require to be made on account of the peculiar cir- 
cumstances of the case. : 

When compound dislocations are treated on these principles, the 
necessity for amputation, which used formerly to be generally per- 
formed as their only remedy, is greatly lessened. The ankle-joint 
is most subject to the accident, and the formidable appearances 
which are presented by it seem at first sight to warrant the removal 
of the limb; but when the projecting extremities of the bones are 
sawn off, the distortion rectified by suitable splints or bandages, 
and the edges of the wound placed fairly together, the cure is often 
accomplished very readily. ‘The elbow or wrist-joints may in ge- 
neral be preserved by the same means, but the knee-joint, when 
subjected to the great irritation which attends both a dislocation 
and penetrating wound, can hardly be expected not to inflame, 
and either prove speedily fatal or require subsequent amputation. 
Hence in such an injury the limb will generally require to be am- 
putated immediately, Gun-shot wounds of the shoulder and el- 
bow, unless the integuments, blood-vessels, or nerves, are much 
injured, may be remedied by cutting out the articulation, as in 
cases of earies, | 


Inflammation of Joints. 


Inflammation of the joints is attended with deep-seated pain, 
greatly aggravated by motion or pressure, swelling, redness, and 
tenderness of the integuments, and more or less constitutional dis- 
turbance, according to the intensity of the local symptoms. It is 
caused by the direct irritation of wounds, strains, and bruises; and 
indirectly, by exposure to cold, errors of diet or exercise, and what- 
ever induces derangement of the system. The consequences of 
inflammation in this situation are numerous and important, as might 
be expected from the number and nature of the textures which 
enter into the constitution of the articular apparatus. The syno- 
vial membrane becomes the seat of dropsical and purulent effu- 
sions, adhesions, thickening, and gelatinous degeneration ; the car- 
tilage suffers ulceration and exfoliation; and the bones are liable 
to suppuration, caries, and anchylosis, or union of their adjoining 
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surfaces. The consequences of inflammation are serious in propor- 
tion to the severity of the attack, and the unsoundness of the pa- 
tient’s constitution; but it ought always to be dreaded, and indu- 
ced, if possible, to terminate in resolution. 
When the symptoms are acute, blood should be freely abstracted 
locally by leeches or cupping; and if there is much strength of 
action in the system, general bleeding must also be practised. 
Jalomel and opium are very useful where there is much irritabili- 
ty ; and the tartrate of antimony given in frequently repeated doses, 
is on all occasions a most valuable remedy; not only by allaying 
violent action, but also by promoting the secretions of the skin and 
mucous membranes. When the inflammation is subacute, warm 
fomentations, anodyne liniments, such as the tincture of soap and 
opium, with the internal use of diaphoretic medicines, as Dover's 
powder, calomel and opium, or vinum colchici, afford most. relief. 
In its chronic state, counter-irritation effected by stimulating lini- 
ments, blisters, tartrate of antimony, setons, and issues, especially 
those made by the actual cautery, with perfect rest, and a moderate 
degree of pressure, are the means which deserve most: confidence. 
In preventing motion, and effecting the compression deemed requi- 
site, the best means certainly consist in the application of leather 
splints. Pieces of bend-leather, cut to the proper size, having been 
moistened and placed on each side of the joint, are closely moulded 
to its form by the pressure of a common roller. When dry and 
rigid they are taken off and lined with some thinner and softer 
leather ; after which they are again bandaged on, and employed 
so long as may be necessary. In cases where the knee is severely 
affected, it is very important to prevent motion of the ankle-joint 
also, and for this purpose I find nothing so useful as a splint of iron 
wire covered with chamois leather. 


Dropsy of the Joints. 


The synovial membranes of the joints, though all similar to each 
other, and resembling im structure as well as function the serous 
coverings of the soft parts, are not equally subject to dropsical ef- 
fusion. It is extremely common in that of the knee, but very rare 
in all the others. 

Dropsy of the knee-joint is occasioned by a great variety of cir- 
cumstances. It occurs most frequently in persons of weak and 
irritable constitutions; who often suffer from it in consequence of 
very slight direct irritations, such as twists and bruises, or the in- 
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direct operation of exposure to cold. It is met with, however, oc- 
casionally in the strongest frames ; but then the irritation is always 
direct and severe; such as fracture of the patella or femur, es- 
pecially in its lower third, or a violent strain. The effusion gene- 
rally appears almost immediately after the injury is received, and 
is at first attended with more or less acute symptoms of inflamma- 
tion. It is readily recognized by the swelling and fluctuation which 
are caused by its presence. The enlargement reaches as far up the 
thigh as the synovial membrane extends, it fluctuates when sub- 
jected to pressure, and the patella is felt to float as it were, so that 
it may be made to strike upon the condyles of the femur if pushed 
downwards with moderate force. 

The means employed for treating this affection must vary with 
the acuteness of the inflammatory symptoms which attend it. In 
the first instance it is often necessary to cup or leech and foment 
the joint, while constitutional remedies of a co-operative kind 
are at the same time administered. When the swelling ceases to 
be painful, but continues still more or less red, tender to pressure, 
and unable to bear motion, a cooling discutient lotion may be used 
with advantage. Finally, when there is no longer any indication 
of excited action, and the only inconvenience that remains is merely 
that occasioned by the presence of the fluid, the joint should be 
blistered once or oftener, according to the extent and duration of 
the disease, and then carefully bandaged. In cases of a rheumatic 
kind blisters may be employed at an earlier stage with advantage. 
For some time after the cure is completed, the patient should wear a 
laced knee-cap, to protect the joint from the various external injuries 
to which it would be exposed in consequence of its weakened state. 


Moveable Cartilages in Joints. 


Small moveable bodies are occasionally met with in the cavities 
of the joints, either quite detached or connected with the parietes 
of the articulation by a narrow neck. They have a glistening 
pearly lustre, and when divided are found to consist of a gristly 
substance inclosed in a firm capsule, with a bony nucleus in the 
centre. They are of various magnitudes, from the size of a bar- 
leycorn to that of a pigeon’s egg, and are also very different in 
their shape, which is generally round, oval, or lenticular, but some- 
times tuberous. They exist either singly or in numbers together, 
but seldom exceed two or three. They have been discovered in 
many of the joints, but are by far most common in the knee. Even 
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here, however, they may be considered a rare occurrence. ‘They 
generally make their first appearance in adults. 

The origin of such bodies has been ascribed to the effusion and 
organization of blood and lymph,—to the detachment by fracture of 
a portion of the articular surface,—and to the separation of morbid 
erowths from the margin of the cartilages of the joints. The last 
of these explanations is on the whole the most probable, as the 
bodies in question are often observed by the patient to be fixed be- 
fore they become moveable, and they have been repeatedly found 
- on dissection adhering to the extremities of the bones. It may 
also be observed, that, so far as can be learned by external exami- 
nation, they do not suffer any change of shape or size after they 
are first discovered. 

These bodies occasion no inconvenience, except when they hap- 
pen to be squeezed between the opposite articular surfaces; they 
then excite a sudden and severe sickening pain, which forces the 
patient instantly to desist from the exertion in which he was en- 
gaged, and frequently makes him fall at once to the ground. In 
consequence of this irritation repeated from time to time, the joint 
becomes the seat of a dropsical effusion, which is sometimes the 
first symptom of the disease that attracts the patient’s attention, as 
he is apt to account for the pain previously suffered by referring 
it to rheumatism. Unless proper means are now employed, the 
use of the limb may be almost completely lost. 

The radical cure is easily effected by cutting into the joint, and 
extracting the cause of irritation. But this very simple operation 
is attended with considerable risk of exciting such a degree of in- 
flammation, as to endanger not only the patient’s limb, but also 
his life. In order to diminish the danger, as far as possible, the 
patient should be confined to bed, and restricted to a regulated 
diet for some days previous to the operation. The cartilage should 
then be moved into that part of the joint which is most superficial, 
as over the flat surface of the external condvle im the case of the 
knee, and held steadily there, while a free decided incision is made 
down upon it, so as to allow of its escape when urged out by the 
same pressure that was employed previously to fix it, and render 
unnecessary any groping with hooks, forceps, &c. which must in- 
crease the chance of inflammation. The edges of the wound ought 
to be placed together, and kept constantly cool with wet cloths ; 
the joint being at the same time protected carefully from motion, 
and all other kinds of irritation. It lately occurred to me that the 
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object of this operation might be attained more safely by merely 
dislodging the moveable body from the jot by puncturing the 
skin with a needle or narrow-bladed knife, and opening the synovial 
membrane by a subcutaneous incision, through which the body 
_ could be pushed into the cellular substance. I tried this method 
in one case with a satisfactory result. The patient was a man 
about 40, of a very irritable constitution, admitted into the Infir- 
mary on account of a cartilage in the knee, which completely dis- 
abled him for any sort of active employment. Superficial suppu- 
ration took place a few days after the dislodgement; and it being 
necessary to make an opening for the discharge of matter, I took 
the opportunity of extracting the cartilage. The jot remained 
free from disturbance. The best way of proceeding would pro- 
bably be not to wait for suppuration, but to divide the skin so soon 
as the wound in the synovial membrane has had time to heal. 

Mr Hey of Leeds, as a substitute for excision, which, though 
performed with every precaution, must always be considered a ha- 
zardous proceeding, suggested the application of pressure to the 
joint, so as to prevent the.cartilaginous body from moving about 
as usual. He has recorded several cases in which this practice 
proved completely successful, the moveable substances, though 
they still remain perceptible, ceasing to occasion any mconvenience. 
The dropsical effusion which attends the disease opposes or alto- 
gether prevents effectual compression with this view, and therefore 
leeching, discutient lotions, or blisters, according to the circum- 
stances of the case, must in the first instance be employed to pro- 
mote absorption, after which a bandage or laced cap surrounding 
the joint ought to be constantly worn. The operation ought not 
to be resorted to unless this palliative treatment has been tried 
without success, and the disease is productive of serious inconveni- 
ence to the patient. 


Gelatinous Degeneration of the Synovial Membrane. 


The synovial membrane is liable to a process of morbid nutri- 
tion, which changes its natural structure into a soft greyish-yellow 
gelatinous mass, varying in thickness from a line to half an inch 
or more. ‘This alteration usually occurs in individuals who are 
disposed to scrofulous action, whence it is generally named the 
Scrofulous affection of the synovial membrane. Though met with 
at all periods of life, it most frequently commences in young per- 
sons before the age of puberty, and is generally induced by some 
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local cause of irritation, though there are many cases in which its 
origin seems to be entirely spontaneous. 

The first symptoms of the disease that attract attention are 
swelling and diminished mobility of the joint affected. The swel- 
ling is soft, elastic, and colourless, and is diffused over the whole 
extent of the synovial membrane which does not cover the articu- 
lating cartilages. As the morbid thickening increases, the degree 
of enlargement and stiffness keeps pace with it, but still the pa- 
tient hardly complains of pain. If the parts be examined by dis- 
section during this stage, the synovial membrane is found more or 
less thickened, gelatinous, and vascular; the surrounding cellular 
substance is greatly thickened and condensed by albuminous effu- 
sion into its interstices, and the ligaments do not present an out- 
line so distinct as usual, bemg matted together with the adjacent 
tissues. The joint may remain thus altered for months, or even 
years, without suffering any farther changes; but the diseased con- 
dition at last terminates either in absorption or suppuration. In 
the former case the articulation is restored more or less complete- 
ly to its previous condition, but almost always continues somewhat 
swelled and stiff; in the latter, openings into the joint are formed 
for the discharge of matter, the articular cartilages exfoliate or are 
absorbed, the cancellated structure of the bones is exposed, and 
the patient, if not relieved, either dies hectic, or recovers with a 
limb rigid and shrivelled. Instead of the joint, there is then either 
a perfectly unyielding union by osseous matter, which is named 
Anchylosis, or a firm fibrous bond of connection, constituting what 
is called false Anchylosis. 

The treatment of the disease in its first stage ought to be direct- 
ed with the view of preventing inflammation, inducing it to termi- 
nate in resolution if actually existing, and promoting absorption of 
the morbid structure. In attaining the first of these objects, it is 
necessary to protect the jot concerned from all irritations, both 
direct and indirect. Not only strains, blows, and violent exercise 
should be avoided, but also motion of any kind or degree; to pre- 
vent which the more effectually, splints of leather may be ad- 
vantageously employed, the limb being fixed in that position which 
will render it most useful to the patient after the cure is com- 
pleted. The various actions of the system should be supported by 
a moderate allowance of nourishing food—by exercise of such kind 
as will not derange the affected limb—and by medicine when it is 
found necessary. Should inflammation be unfortunately excited, 
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leeches, cupping, fomentations, and general remedies, if the severi- 
ty of the symptoms seem to require them, must be promptly and 
freely resorted to. In promoting absorption, the general principles 
which have been already explained will indicate the proper course 
to be pursued. Pressure, ointments of iodine with mercury, and 
lotions, afford the most powerful means for this purpose. Mr Scott 
has lately brought the advantages of pressure very prominently for- 
ward, and led many people to believe that in this, as well as some 
other chronic affection of the joints, it may be deemed an almost 
certain remedy. Sir L. Brodie seems to have gone into an oppo- 
site extreme in regarding the disease as incurable, and all the re- 
medial measures proposed for its removal as at best only palliative. 
Pressure is apt to occasion pain, and by thus exciting irritation, 
give rise to inflammation, so as to hasten on the malady to its last 
stage ; it ought, therefore, to be employed with great caution. The 
best plans of treatment are, after subduing any inflammatory symp- 
toms that happen to exist, to apply pledgets of lint, covered with 
an ointment composed of camphorated mercurial ointment and hy- 
driodate of potass, and surround the limb and joint with a com- 
mon roller, applied so firmly as to effect the desired degree of com- 
pression; or to keep the jomt constantly moist with some discutient 
lotion. ‘The former method is best suited to cases of a truly chro- 
nic kind, and the latter to those in which there is some tendency 
to excited action. Mr Scott recommends slips of plaster instead 
of the roller, and changes them not oftener than once in several 
weeks. But this practice seems objectionable on several grounds, 
since inflammation may thus be very easily overlooked, and allow- 
ed to proceed the length of suppuration before it is discovered ; and 
if things go on well, it is obvious that in a very short time the di- 
minution of the swelling must render the bandage loose and inef- 
ficient. Any degree of pressure may be effected with the splints and 
roller ; it may be readily changed ; and being frequently removed, 
prevents the inconveniences which have just been mentioned. The 
_ joint should always be restrained from motion by a splint, which 
may be made of leather or pasteboard, or iron wire, covered with 
chamois leather. The last mentioned splint, which I have found ex- 
tremely useful in treating affections of the joints, may be easily 
constructed by bending a piece of strong wire to the shape of the 
limb, so as to extend along both sides of it—and then joining as 
many pieces transversely as seem necessary to give sufficient 
strength—after which the apparatus merely requires its leather co- 
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vering, between the layers of which some cotton or other soft sub- 
stance may be placed. 

When suppuration ensues, free vent ought to be afforded to the 
matter. Stimulating washes should be applied to the sinuses, and 
moderate pressure still carefully continued, together with, if possi- 
ble, even more rigid abstinence from motion. If the patient’s 
strength proves inadequate to support the profuse and long-con- 
tinued discharge which is apt to result, he must be relieved by am- 
putation, or excision of the diseased bone. It might be thought 
that the diseased synovial membrane would oppose the completion 
of a cure, even after the carious bone was eradicated, but experience 
has proved this to be not the fact; and all trace of the morbid 
structure in question soon disappears during the suppuration which 
succeeds the operation. 


Ulceration of the Cartilages of the Joints. 


The cartilages which cover the surfaces of articulation are often 
found to be destroyed more or less completely, becoming in some 
cases merely thinner than usual,—in some rough and irregularly 
abraded,—and in others detached from the bone, so as to lie in their 
natural situation, but nearly or altogether loose. These changes 
are ascribed to a process of absorption in the cartilages, commen- 
cing either on the surface of the synovial membrane which lines 
them, or in the substance of the cartilage. Ulceration of the car- 
tilages occurs at all ages; but is more common in adults than the 
disease which originates in thickening of the synovial membrane. 
It is met with both in persons of scrofulous constitutions, and in 
those subject to rheumatism, but chiefly in the latter. The excit- 
ing causes are irritations of various kinds, both direct and indirect, 
such as strains, bruises, and exposure to cold. It is indicated by 
deep-seated gnawing pain, often referred to one particular point 
of the articulation, aggravated by motion, and felt most severely at 
night. The patient also generally complains of pain in the joint 
beyond the one affected, or in more distant parts of the limb, which 
is usually throughout its whole extent more or less weak, cedema- 
tous, and cold. There is little swelling in the first stance, and no 
great degree of it subsequently, unless thickening of the synovial 
membrane be associated with abrasion of the cartilages, which is 
not unfrequently the case. When there is no swelling from this 
source, the enlargement that does take place is confined to the im- 
mediate neighbourhood of the joint, and is of a more firm, unyield- 
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ing consistence than that accompanying the other disease, as it de- 
pends merely on thickening and condensation of the cellular sub- 
stance. 

Ulceration of the cartilages sometimes causes such violent pain 
and hectic irritation of the system, as to require amputation even 
while the parts remain in the state that has been described; but, 
in general, it either goes on to suppuration, or terminates in reco- 
very. When suppuration takes place, the joint passes into nearly 
the same condition as that which exists in the last stage of the dis- 
ease originating in the gelatinous degeneration of the synovial 
structure, so that it would be difficult to discover from dissection 
where the morbid changes had commenced ; and the case admits of 
cure only by anchylosis. When the disease terminates favourably 
before suppuration, some stiffness of the joint almost always re- 
mains. It appears that the articulating cartilage is never restored, 
whether it has been removed by imterstitial absorption, or destroy- 
ed by ulceration, and that the osseous surfaces 
deprived of it either unite together by means of 
a fibrous or bony medium, or become extremely 
hard and perfectly smooth, so that they seem as 
if encrusted with porcelain. This Porcelanous 
alteration of the articular surfaces has been only 
lately noticed, though far from rare in its oc- 
currence. ‘The corresponding bones are often 
srooved and ridged, so as to allow of motion in 
only one direction, and there is always an effu- 
sion of new osseous substance around the margin 
of the joint, as if an attempt had been made to 
effect anchylosis. It may be regarded as a sub- 
stitute for the cartilage in facilitating motion, 
and is observed occasionally in the new joints 
resulting from dislocation. If the stiffness de- 
pends on true anchylosis or osseous union it does not admit of any 
remedy, but when the connection is of a fibrous kind, much may 
be done to increase the degree of mobility. 

In conducting the treatment of this disease, the first object is 
obviously to protect the joint from all irritations tending to ren- 
der the morbid action more acute, and hasten it on to suppuration. 
For this purpose periect rest, insured by means of splints and ban- 
dages, together with strict attention to the various secretions, ought 
to be particularly insisted upon. ‘The next and not less import- 


236 PRINCIPLES OF SURGERY. 


ant object is to subdue the chronic inflammation, or ulcerative ac-. 
tion, which is going forwards. With this view all sorts of counter- 
irritation are in common use, but it appears that the choice of them 
need not be very extensive, if due regard be paid to their effects. 
Issues have unquestionably most power in checking and subverting 
the morbid action, but the means by which they are opened is not 
a matter of indifference. Caustic, moxa, and the actual cautery, 
may all be employed for the purpose, but the last-mentioned agent 
is infinitely preferable to the others. It is often thought that the 
pain which attends the opening of the issue affords all the benefit 
that is derived from it, and that, therefore, the moxa, which usually 
produces a superficial effect, should be selected. But it is well 
ascertained that any considerable amendment can in general be 
hardly perceived, until the discharge of the new secreting surface 
has been fairly established. ‘The ulcers of burns are always very 
slow in healing, and hence an obvious advantage of the cautery 
over the caustic; but its chief recommendation is the result of ex- 
perience, and this is so strong as to leave no room for doubt or he- 
sitation in preferring it to the other means. When the cautery 
is used, an eschar three or four inches long should be formed on 
each side of the joint. In mild cases, some more gentle counter- 
irritant, such as the omtment of tartrate of antimony, occasionally 
proves sufficient ; and in these, as well as those in which convales- 
cence is advancing, the forcible aspersion of warm water by pump- 
ing, or pouring from an height, is attended with much benefit. 
To remedy the rigidity that remains after recovery, steaming with 
the vapour of hot water, frictions with gently stimulating liniments, 
shampooing, and persevering exercise, are the means that ought to 
be employed. 


Nervous or Hysterical Affeetions of the Joints. 


Young women, particularly those of the higher ranks, are apt to 
suffer from painful sensations in the joints, which closely simulate the 
symptoms of articular disease connected with alteration of structure, 
and consequently are apt to lead to treatment no less unnecessary 
than injurious. Counter-irritation and confinement in such cases 
tend to increase the constitutional derangement which gives rise to 
the complaint, and ought, therefore, to be carefully abstained from, 
unless it may be thought necessary to make an impression, in the 
first instance, on the patient’s mind by some active measures. In 


general, the proper course is to pursue an invigorating mode of life 
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by using the shower-bath, taking the preparations of iron, and re- 
gularly exercising the limbs as well as the body. The spine, knee, 
hip, ankle, and wrist joints are the most common seats of this trouble- 
some affection. 

In respect to its hiraniee the absence of swelling, or any other 
symptom except pain, together with the time of life and general 
condition of the patient, constitute the best marks of distinction 
from structural derangements. Sir B. Brodie, to whom the profes- 
sion are much iiekisd for the attention which he has directed to 
this form of nervous disease, considers, as one of the best characters 
for its recognition, the sensibility of the patient to impressions on 
the surface of the joint that cannot possibly affect the condition of 
the articulation, pinching the skin being equally effectual for caus- 
ing wincing, as moving the limb or pressing the articular surfaces 
against each other. The whole system is usually observed to be in 
a highly sensitive excitable state; but sometimes presents all the 
characters of perfect. health. The uneasy feelings, though frequent- 
ly remaining months or years, generally commence and disappear 
suddenly—whence empiricism is afforded a good field, which has 
been diligently cultivated. 


White- Swelling. 

The expression White-Swelling has been long used to denote 
chronic enlargement of the jomts; and though dropsical swellings 
had been previously excluded from this comprehensive significa- 
tion, it was reserved for Sir B. Brodie to ascertain that the dis- 
ease originated in three different seats, and to point out the signs 
by which they might be distinguished. Gelatinous degeneration 
of-the synovial membrane, ulceration of the articular cartilages, 
and suppuration of the heads of the bones, are now known to oc- 
casion the affections in question. ‘The symptoms and treatment of 
each have been already explained; and from these the requisite 
combination of practice will readily suggest itself, when there are 
indications of the co-existence of the affections. 


Morbus Coxarius. 


The morbus coxarius, or hip-disease, is an affection of the hip- 
joint, which requires separate consideration, not on account of any 
peculiarity in its nature, but from the frequency of its occurrence 
and importance of its effects. It prevails in cold moist climates, 
and attacks chiefly children between the ages of seven and four- 
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teen, though it is not unfrequently met with both before and after 
this time of life. The first symptom complained of is generally 
pain of the knee, which often exists for months before any indica- 
tion can be perceived of the true seat of the disease. Sooner or 
later the patient is observed to walk awkwardly, and less vigorous- 
ly than usual; and when the circumstances on which this difference 
depends are investigated, it appears that the affected limb is elon- 
gated and emaciated—that the convexity of the hip is flattened, sa 
that the sulcus between it and the thigh is less distinct and more 
oblique in its direction—and that in standing, the foot is advanced 
a little with the toe slightly everted, and that the patient does not 
rest his weight upon it. Pain is now felt in the hip-joint itself, and 
though aggravated by motion, often becomes more severe from time 
to time without any such cause of irritation. It is most apt to do 
so during the night, particularly when the weather is wet and 
changeable. In this second stage, the disease remains generally 
several months, and sometimes a year or two. At length the symp- 
toms which have been mentioned either disappear, and the limb re- 
covers its former condition, or they are succeeded by others still 
more disagreeable. In the latter case the limb becomes consider- 
ably shorter than the sound one, its mobility at the same time being 
much impaired or altogether destroyed, and permanent eversion or 
inversion taking place. Collections of matter now generally make 
their appearance, most frequently pomting on the outer side of the 
thigh below the trochanter major, but occasionally mn the groin or 
hip, and issue externally through openings formed either by ulce- 
ration or artificially by the surgeon, The patient then, after a te- 
cious illness, becomes hectic and dies; or recovers with a stiff an- 
chylosed joint and a wasted useless limb. 

Such being the insidious and destructive progress of the morbus 
coxarius, it is evidently of much consequence to ascertain the na- 
ture and most efficient treatment of the disease. As opportunities 
of dissecting the parts in the first and second stages of the morbid 
process very seldom occur, being confined to those cases in which 
the patient dies of some other disease, the origin of the evil is still 
involved in considerable obscurity. Different authorities accord- 
ingly refer it to thickening of the synovial membrane, ulceration of 
the cartilages, and inflammation of the bones. But though the se- 
cond of these opinions be the one generally received in this coun- 
try, there seems good reason for considering the one last-mentioned 
as nearer the truth. The facts that have been collected by actual 
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examination are in favour of this view, and the symptoms observed 
externally all lead to the same conclusion. The long existing pain 
at distant parts of the limb, before any trace of disease at the part 
really affected can be observed, is strongly characteristic of chronic 
inflammation in the osseous tissue; the freedom of motion without 
any crepitus, that continues during the second stage, is hardly re- 
concileable either with ulceration of the cartilage, or thickening of 
the synovial membrane ; and the dissections that have been record- 
ed, in which the bones were found principally affected, afford a 
strong proof that they are the original seat of the malady. In the 
third stage there is unfortunately no want of opportunity for inves- 
tigation by the knife; but then, as always happens in diseases of 
the joints which have advanced to suppuration, the whole articular 
apparatus is so involved in the destructive process, that the part 
‘primarily affected cannot be recognized. In three cases which I 
have dissected at the beginning of the third stage, that is, after 
suppuration, but before the matter was discharged externally, the 
articular cartilage was sound everywhere, both on the head of the 
femur and on the acetabulum, except a small portion not so large 
as a sixpence at the centre of this cavity, where it was removed, and 
allowed a probe to pass into or rather through the bone. In one 
of these cases the synovial membrane was gelatinous, but not to any 
considerable extent. That cases of ulceration of the cartilages of 
the hip-jomt do occasionally occur, there can be no doubt, both 
from the symptoms and dissections that have been observed; but 
that these bear a small proportion to those in which the disease 
originates in the bone seems no less certain. 

The disease may be then regarded as in general consisting pri- 
marily and essentially of chronic inflammation in the bones com- 
posing the joint, of which the pelvic portion usually suffers more 
than the femur; and the practice proper for subduing it is conse- 
quently that whick has been found most efficacious in the treatment 
of such affections of the articular apparatus. When the symptoms 
are not severe, as is usually the case in the early stage, perfect rest 
alone is required, though it may be prudent also to apply occa- 
sionally a few leeches to the grom. For preventing motion nothing 
answers so well as the long splint, applied in the same way that has 
been advised for fracture of the neck of the thigh-bone, no exten- 
sion being effected, but merely complete fixture of the limb in a line 
with the trunk of the body. But if the pain is severe, so as to dis- 
turb the patient’s sleep, or continues after the means just mentioned 
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have been employed, recourse must be had to a more efficient mode 
of treatment. This is counter-irritation, and though the various 
methods of effecting it by blisters, setons, caustic issues, and moxa, 
are all occasionally beneficial, the actual cautery ought always to 
be preferred as the most powerful means that can be employed. 
The best place for applying it is the hollow between the trochanter 
major and the tuberosity of the ischium, where a broad eschar, se- 
veral inches in length, should be formed. The patient must be kept 
perfectly quiet during the cure, which generally requires+several 
months. He seldom experiences much benefit until the slough se- 
parates, and the ulcerated surface begins to discharge freely. 
Should there appear any tendency to heal prematurely, it may be 
_easily checked by applying some diluted ointment of cantharides ; 
and if the sore remains open after the diseased action seems to be 
at an end, some astringent wash, such as the solution of the acetate | 
of lead, should be applied to promote its cicatrization. When the 
disease goes on to suppuration in adults, the case may be consider- 
ed nearly hopeless, as caries then almost always ensues, and being 
seated ina part where excision cannot be performed, inevitably 
proves fatal to the patient sooner or later. In children the chance 
of recovery is much greater, but the limb in this case remains small, 
rigid, and distorted, the toes being turned sometimes inwards, some- 
times outwards. When the head of the femur is little affected, and 
the ravages of the disease, as usually happens, are chiefly exerted 
on the acetabulum, the thigh is rotated inwards, and presents nearly 
the same appearance as that which results from ordinary dislocation 
on the ilium. But when the head of the bone is destroyed by ul- 
ceration or interstitial absorption, the various muscles tending to 
effect rotation outwards, being no longer opposed by the usual me- 
chanical resistance, draw the limb into nearly the same position 
which follows fracture of the neck of the femur, and point the toes 
outwards. 3 : 


Excision of the Joints. 


It has been explained in regard to the treatment of caries, that 
the only remedy for this diseased action is removal of the affected 
portion of the bone. Amputation has until lately been regarded 
as almost the only means of relief from carious joints. But it is 
now ascertained by experience, that, on some occasions, the limb 
may be saved by cutting out the articulation. The softened, dis-: 
coloured, and ulcerated integuments, the thickened and indurated 
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cellular substance, and the gelatinous synovial membrane, are found 
to afford no serious obstacle to recovery, provided the whole of the 
bone, so far as it is actually carious, be taken away. The ope- 
ration requisite for this purpose, though severe, is not more dan- 
gerous than amputation, because the joint, previous to its perform- 
ance, has been opened by the disease ; the whole of the articulating 
tissues which are apt to suffer violent inflammation when irritated 
are either previously destroyed or removed ; the great blood-vessels 
and nerves are not interfered with; and the patient is not subjected 
to the shock which is caused by taking away a limb. 

As to the joints which may be subjected to this operation, it is 
evident that the extent to which the acetabulum is almost always 
affected in the hip-disease forbids any attempt at excision. Though 
experience has not yet fully decided whether the limbs that might 
be preserved by cutting out the knee and ankle joints would be pre- 
ferable to the artificial substitutes which may be worn in their stead, 
it seems pretty well ascertained that they would not. The wrist 
also, from the number of bones, and complexity of articulations ' 
entering into its formation, together with the numerous tendons, 
arteries, and nerves passing over it, does not seem to be within 
reach of the operation. But the elbow and shoulder-joints, while 
their structure and situation are most favourable for excision, hold 
out the greatest inducements to effect their removal without per- 
forming amputation. In all ranks and circumstances of life, the 
use of the hand is of great consequence, and though the elbow or 
shoulder were to remain perfectly stiff and motionless, yet, if the 
hand could be preserved entire and serviceable, by excision of these 
joints, it would be infinitely preferable to do so instead of taking 
away the limb. But it has been proved by numerous facts, that 
while the joints beyond the disease remain as useful as ever, the one 
which has undergone the operation regains such a degree of mobi- 
lity and subjection to the action of its muscles as sometimes to render 
it hardly distinguishable from a sound one, and in general prevents 
it from at all impeding the use of the arm by its stiffness. There 
is no new joint, strictly speaking, formed, but a strong fibrous sub- 
stance unites the extremities of the bones, and by its flexibility al- 
lows them to move within proper bounds; while the muscles cut 
across in the operation obtain new attachments, so as to perform 
their usual office. 

Shoulder-Joint.—Different methods have been followed in cut- 

ting out the shoulder-joint, but it will be sufficient to describe the 
. Q 
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one which appears to be the most convenient. The patient being 
seated on a chair, and properly supported, the surgeon introduces 
a straight, sharp-pointed knife under the acromion, thrusts it down 
to the head of the humerus, and then cuts perpendicularly, close 
upon the bone, nearly as far as the attachment of the deltoid. He 
next carries the knife backwards and upwards from the inferior ex- 
tremity of the first incision, so as to divide the external part of this 
muscle, and having thus formed a flap, he dissects it from the sub- 
jacent parts, so as to expose the articulation. In order to detach 
the head of the humerus, he cuts transversely into the joint, intro- 
duces the fore-finger of his left hand, and using it as a guide for 
the knife, separates the attachments of the muscles, which are in- 
serted into the greater and smaller tuberosities. The arm being 
then drawn across the breast, the head of the bone protrudes 
through the wound, and being grasped in the hand, may be readily 
sawn off. The glenoid cavity should next be examined, and taken 
away as far as seems necessary. The whole of the surface covered 
with cartilage should always be removed, and in general this will 
be sufficient ; but sometimes the caries extends farther into the bone, 
and in this case must be carefully followed out by the pliers or 
gouge. | 

The only artery cut during the operation that in general requires 
a ligature is the posterior circumflex. The edges of the wound 
should be stitched together, and some light dressing having been 
applied, the arm ought to be supported by a spica bandage and 
sling. 

The patient need not be confined to bed beyond a day or two, 
or so long as the fever excited by the operation continues; and 
when the wound begins to heal, he must gently exercise the limb 
to prevent it from becoming stiff. 

The credit of performing this operation for the first time has 
been ascribed to Mr White of Manchester (1769); but there seems 
good reason for believing that the case being necrosis, not caries, 
he merely removed part of the exfoliation before it had become de- 
tached from the living bone. The patient was a boy 14 years of 
age, who “ had been suddenly seized about a fortnight before with 
a violent inflammation in his left shoulder, which threatened a mor- 
tification, but at last terminated in a large abscess, which was open- 
ed with a lancet a few days before his admission.” Through this 
opening, and another that had formed spontaneously under the 
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acromion process, the os humert could be felt and seen “ totally di- 
vested of its bursal ligament.” 

Mr White made an incision from the acromion process half-way 
down the arm, protruded the head of the bone through the opening 
thus obtained, and sawed it off. At the end of two months he 
found that a large piece of the remaining bone had become loose, 
and easily removed it with a pair of forceps. The patient was per- 
fectly cured at the end of four months from the operation. The 
arm was then not quite an inch shorter than the other, and he had 
the perfect use of it. In a work published some years ago,* I ex- 
pressed my persuasion that this was not a case of caries, as it had 
generally been regarded, but one of acute necrosis; and the fol- 
lowing very curious companion to it at a more advanced stage, 
seems strongly corroborative of that opinion. 

‘Thomas Cairns, aged 13, from Saline, recommended by Mr Craig 
of Ratho, was admitted into the Infirmary on the 30th of June, on 
account of a great enlargement of the right shoulder, attended with 
pain and discharge of matter. It was stated that ten months before he 
had fallen from a wall about four feet high among loose stones, and 
afterwards had been pretty severely handled by a bone-setter, whe 
alleged that the humerus was broken near the joint. Inflammation 
and suppuration followed, openings for the discharge ef matter 
took place at various parts, the joint became stiff, and the patient’s 
strength declined. In these circumstances, he was sent to town to 
be under my care. 

As it was impossible to obtain any satisfactory information in re- 
gard to the condition of the joimt by introducing a probe, I en- 
larged the sinus that led most directly towards it sufficiently to ad- 
mit my finger, with the point of which the head of the bone was 
felt bare and smooth. The extreme firmness of the surrounding 
parts prevented a more free examination, but the information thus 
gained, together with the history of the case, convinced me that a 
portion of the bone was dead, and detached. I therefore extended 
upwards the incision already made, finding it necessary to use for 
this purpose both the knife and cutting-pliers, and then ascertained 
that the exfoliation lay loose ma bony case. Being unwilling to 
remove any of the new formed osseous substance which was destin- 
ed to take the place of the old bone, I forcibly dilated the edges of 
the aperture until the shell gave way sufficiently to permit the ex- 
traction of the sequestrum, which was then easily effected. After 
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the principal portion here represented was 
removed, some small pieces were found ly- 
ing in the cavity, which proved to be frag- 
ments of the dense plate that had formed 
the convex surface of the head of the bone. 
Lhe glenoid cavity of the scapula was di- 
vested of cartilage, but covered witha smooth 
firm velvet-like lining of granulation. Re- 
covery was delayed by unhealthy action of 
the sore, which assumed a phagedenic, and 
afterwards a sloughing character, but was 
so far completed on the 7th of September 
that the boy returned home with an arm not 
perceptibly shortened, and, though still stiff 
at the shoulder, nearly as useful asever. I saw the patient lately, 
grown up to be a strong active man. 

In 1826, I operated on a shoulder-joint which had been diseased 
for upwards of seven years, and had reduced the patient, a female 
between 30 and 40 years of age, to the 
greatest degree of exhaustion. The head 
of the humerus was completely excavat- 
ed and carious, and presented a most fa- 
vourable opportunity for excision. Reco- 
very was soon completed, and for many 
years afterwards, until she died of some 
other complaint, the poor woman was en- 
abled to lead an active mdustrious life, 
with the full use of her arm for all ordi- 
nary employments. The success of this 
case rendered me sanguine for the future ; 
but I regret to say that results so satisfactory bear a small propor- 
tion to those in which, from extensive affection of the scapula, the 
operation proves abortive ; and wherever there is ground for sus- 
pecting the existence of this obstacle, from the situation of sinuses, 
or the information obtained by probing, amputation ought to be 
preferred. 

Elbow-Joint.—The best mode of performing the excision of the 
elbow-joint is that which was originally contrived and practised by 
Moreau. . The patient should le with his face downwards, so as to 
present the posterior surface of the joint. The surgeon using the 
same kind of knife which was recommended for the former opera- 
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tion, makes a transverse incision into the joint, close above the ole« 
cranon, and extending from the inner edge of this process to the 
external tuberosity of the humerus. It is necessary in doing this 
to be careful to avoid the ulnar nerve, which lies close upon the 
inner side of the olecranon, and the safest plan is to thrust down the 
knife perpendicularly into the jomt, with its back directed towards 
the nerve. At each extremity of the transverse cut thus made, the 
surgeon next makes an incision about an inch and a half long, both 
upwards and downwards, in the long direction of the limb, so as to 
form two square flaps, and give the form of the wound a resem- 
blance to the letter H. These flaps being detached from the parts 
below them, the olecranon may be easily removed by the saw or 
pliers, after which no difficulty will be experienced in cutting the 
lateral ligaments of the joint, protruding the extremity of the hu- 
merus, and sawing it off through the tuberosities. Lower than this 
would not be sufficient for removing the whole of the cartilaginous 
surface, and the caries very rarely extends higher up. The head 
of the radius may next be cut away with the pliers; and then no- 
thing remains to be done but the separation of the portion of the 
sigmoid cavity of the ulna that was left after the removal of the 
olecranon, which may now be readily effected by the pliers. It 
might be thought better to take away all of the ulna that required 
excision at once, but the attachment of the brachieus internus to 
the coronoid process renders this very difficult, especially if it is 
attempted before the free space afforded by the removal of the other 
bones is obtained. After the olecranon and the extremities of the 
humerus and radius are detached, it is easy to cut out with the 
pliers any more of the ulna that may be required. 

In determining on the extent to which it is necessary to remove 
the bone, the truly carious part must be carefully distinguished 
from the rough and thickened state of the neighbouring bone, which 
depends upon the effusion of new osseous substance in consequence 
of the disease causing irritation. When we read of the humerus 
being cut out to the extent of four inches, it may be safely conclud- 
ed that this discrimination has not been duly regarded. 

It is seldom necessary to tie any arteries; but if a disposition 
to bleed should be observed when the operation is finished, the 
vessels ought to be sought for and secured, as the hemorrhage 
when allowed to continue produces very disagreeable effects by 
distending the wound, separating its edges, and causing great 
irritation. The wound should be closed with stitches of the inter- 
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rupted suture, and then a long bandage must be applied in the 
ficure of 8 to support the limb, which should be bent at a right 
angle, and to prevent the ends of the bones from moving, or press~ 
ing injuriously on the soft parts. Rigid cases of iron or wood have 
been proposed for this purpose, but they are found to be in all re- 
spects less convenient than the means just mentioned. The patient 
after the first two or three days will find himself most comfortable 
in the erect posture; and when the inflammatory tension consequent 
upon the operation begins to subside, he should gently but diligent- 
ly exercise the limb so as to preserve the mobility of the elbow. 
The cases admitting this operation are much more frequent than 
those proper for excision of the shoulder-joint. Having adopted 
the practice when it was almost entirely neglected in this country— 
where, indeed, I am not aware of its having been ever previously 
performed on the living body—and employed it very extensively as 
well as successfully, I feel great pleasure in contemplating the benefit 
that has been derived from its introduction into general use. If the 
patient, from weakness, seems unable to bear a protracted discharge, 
or if the bones are found excavated or diseased beyond the limits of 
the articulating extremities, the limb should be removed. 
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CHAPTER XIII. 
MUSCLES. 


Injuries of Muscles. 


THE muscular tissue is not by any means prone to diseased ac- 
tion, and in general suffers little irritation from the injuries to which 
it is subjected. 

Wounds.—An incision in the long direction of a muscle occa- 
sions very little inconvenience, and the wound heals without any 
remarkable difference from one confined to the integuments. But 
if the muscular fibres are divided transversely, their contractility 
causes a separation of the sides of the wound, more or less consider- 
able, according to circumstances. No new muscular substance is 
ever formed to supply the defect, and it consequently remains per- 
manent, the intermediate space bemg occupied by a dense fibrous 
substance. The muscle concerned is for a time rendered weak in 
action, owing to the relaxation of its fibres; but in general it gra- 
dually becomes accommodated to the change, and acts with its for- 
mer vigour. 

In order to prevent this separation of the cut extremities as much 
as possible, the patient should be made to assume such a position as 
will most effectually relax the injured muscles. Sutures would 
have little effect in counteracting the retractile tendency, and it is 
not thought right to employ them lest they should excite irritation. 
Punctured wounds of muscles are frequently followed by diffused 
inflammation and extensive suppuration ; but these effects are to be 
ascribed to the form of the wound, and the thick fascia which it ge- 
nerally penetrates before reaching the muscle. In gunshot wounds, 
and extensive laceration of the muscular texture, a troublesome de- 
gree of swelling is apt to proceed from expansion of the soft or vas- 
cular substance concerned, and requires the pressure of carefully 
applied bandages. 

Rupture and strains of Muscles by their own action—The com- 
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plete rupture of a muscle by the overaction of its own contractile 
power is an extremely rare occurrence. Instances of it have, how- 
ever, been observed in the recti muscles of the abdomen and rec- 
tus femoris. The symptoms are sudden inability to perform the 
accustomed motions, and a vacuity perceptible on external exami- 
nation of the part affected. The treatment consists in approximat- 
ing the ruptured extremities as much as possible by the position of 
the patient, and by bandaging. When the parts become consoli- 
dated, the usual power is regained. 

Partial rupture of muscles from violent exertion is far from be- 
ing uncommon. ‘The situation in which it occurs most frequently 
is the calf of the leg; where the soleus is apt to have some of its 
fibres torn during extension of the ankle-joint. This is more apt 
to happen from an inadvertent than a voluntarily violent exertion, 
and generally occurs without the patient bemg aware of making any 
effort. The symptoms are asudden sensation similar to that which 
would be caused by a blow on the injured part, succeeded by severe 
pain, and inability of using not only the muscle injured, but also 
those associated with it in action, together with swelling and ecchy- 
mosis of the limb. The treatment consists in maintaining perfect 
rest, using warm fomentations while the pain continues, and then 
applying moderate pressure by means of a bandage, together with 
lotions or Hniments, such as the solution of acetate of lead with 
opium, or the tincture of soap and opium. ‘The cure is more or 
less tedious according to the extent of the injury; and requires from 
a few days to as many months for its completion. 

Strains without rupture are not unfrequently occasioned by vio- 
lent muscular action. The patient suffers severe pain at the injur- 
ed part, and is unable to perform almost any motion with the affect- 
ed muscles. In a day or two the pain subsides; but weeks often 
elapse before the original strength is regained. ‘This accident is 
most apt to happen in the loins, where the long muscles of the back 
are subjected to violent exertion in lifting heavy weights, &c. The 
treatment requires in the first instance repose, warm fomentations, 
and sometimes the local abstraction of blood. After the pain has 
ceased, or has lost its intensity, friction with some stimulating lini- 
ment, and the support of a flannel bandage, are the best means that 
can be employed. 

Dislocation of a muscle is met with only in the case of the datis- 
simus dorsi, and here very rarely. The portion of this muscle 
which hes over the inferior angle of the scapula and braces it to 
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the chest, seems, especially in weak relaxed individuals, so loosely 
connected with the bone, that a very slight force would be sufli- 
cient to cause its displacement downwards. Such a dislocation 
does accordingly sometimes happen, but so seldom that few practi- 
tioners have an opportunity of seeing more than one or two instances 
of it. The accident is easily recognized by the projection of the 
lower extremity of the scapula; particularly when the arm is rais- 
ed or separated from the side. All attempts to replace the muscle 
in such cases have proved unavailing. And the only remedy that 
can be advised, is a bandage to press down the bone, and promote 
the formation of new adhesions between it and the muscle. 


Derangements in the Nutritive aud Functional Actions of 
Muscles. 


It has already been observed, that the muscular tissue is little 
disposed to morbid action, and though diseases sometimes extend 
into it from the neighbourhood, there is no part of the body in which 
alteration of structure so rarely originates. The carcinomatous 
and medullary sarcomatous degenerations sooner or later engage 
every structure that lies near the one in which they originate, 
and the muscles are not spared. Scrofulous tubercles occur in — 
every tissue, but are rarely met with in the substance of mus- 
cles. Fibrous tumours have been met with in the muscles, but 
still more seldom. 

Absorption sometimes occurs in muscles so as to occasion an 
atrophy or wasting of them. This occurrence may be confined to 
a single muscle or affect a whole group of them. It is generally 
mduced by some irritation, as that of a blow or irritating wound. 
The pricks sustained in dissecting have led to such consequences. 
There does not seem to be any efficient means of preventing or re- 
moving this morbid action when it has commenced. 

The functional action of muscles depends very much upon the 
nervous system; and derangement of it is to be regarded, in gene- 
ral, rather as symptomatic of changes in the condition of that im- 
portant system, than indicative of any alteration in the organs with 
which it is more immediately connected. 

It sometimes happens, however, that inordinate disposition to 
contract, and also in other cases deficiency of contractile power are 
met with, when the muscles themselves appear to be the seat and 
cause of the disease. One muscle, or a group of muscles, occa- 
sionally contracts with unusual energy, and either without any, or 
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with very imperfect intermissions of relaxation. A permanent de- 
formity or unusual position of part of the body is thus caused, which 
becomes increased in degree from time to time owing to paroxysms 
of contraction. These paroxysms are extremely variable in their 
frequency and duration. They often occur without any assign- 
able cause, but are usually induced or aggravated by irritations, 
whether of body or mind. The muscles affected in course of time 
enlarge, and project more than is natural; they are also the seat of 
uneasy sensations, and are painful on pressure. This morbid ac- 
tion of the muscles is most frequently met with in the neck, espe- 
cially in the sterno-mastoid. It then occasions one kind of wry- 
neck, the head being turned habitually to the opposite side. 

The treatment of this disease consists in removing all sources of 
irritation, whether direct or indirect, that may be discovered to be 
in operation. The state of the various secretions ought to be care- 
fully inquired into, and rectified if deranged. If there are symp- 
toms of local irritation, leeches, warm fomentations, and anodyne 
liniments should be applied over the seat of the disease; and if 
these means fail, blisters and acupuncturation may be tried. 

Single muscles, or groups of muscles, are more frequently met 
with in the opposite state to that which has just been described, 
their power of contracting bemg much diminished or altogether 
lost. The muscles of the face and fore-arm are most subject to 
this affection, and they suffer from it variously, both as to degree 
and extent. At one time it is the flexors alone, at another the ex- 
tensors, and in some cases both together, which lose the power of 
action. The cause of this condition is sometimes a blow, wher 
the cure is usually tedious and imperfect. All that can be done 
is to use fomentations, frictions, and persevering attempts to exer- 
cise the muscles. ‘The causes more frequently concerned are ex- 
posure to cold and long-continued pressure, and both of these often 
seem to be conjomed in producing the effect; as the most common 
history of the disease is, that the patient fell asleep in the open air, 
or in some unusual situation, and rested his head on one arm. In 
such eases, the cure is in general readily accomplished by applying 
a succession of blisters along the course of the affected muscles. 


Contractions of Muscle— Club-foot— Wry-neck—Strabismus. 

In addition to that temporary or spasmodic contraction which 
has been already mentioned, the muscles are liable to a permanent 
shortening of their natural length, necessarily producing deformity, 
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as well as causing inconvenience from restricting motion. Such 
contractions of the muscles are occasionally congenital, as in the 
common case of club-foot, which depends not upon any faulty 
conformation of the bones, but upon a want of due balance in the 
muscular powers of the limb. In general the foot is turned inwards 
( Varus); but sometimes, though very rarely, it is found in the op- 
posite direction (Valgus). The foot may also be maintained in a 
state of extension without any lateral inclination (Pes equinus) ; but 
this condition is hardly met with as a congenital derangement, and 
usually occurs in childhood, especially during the period of teething, 
or after an attack of the exanthematous diseases to which that age 
is liable. | 

Until recent years, the treatment of club-foot, in all its forms, 
was limited to the employment of various apparatus with the view 
of counteracting the muscles by mechanical force, and gradually 
elongating them so as to remedy the distortion. This process was 
excessively tedious, expensive, and too frequently with every care 
imperfect in its effect. Hence the number of adults to be seen every- 
where, especially in the lower ranks of life, retaining the bones of 
their limbs in a perverted position, until becoming altered in their 
form, they constitute supports for the body of very defective uti- 
lity, and no less unseemly appearance. 

A great improvement has been introduced into practice by sur- 
geons of the present day, particularly Stromeyer and Dieffenbach. 
It consists in dividing the tendons of the contracted muscles, and 
thus at once removing the grand obstacle in the way of treatment 
which, when this has been done, merely requires such a degree of 
mechanical support as may compensate for the state of elongation 
and relaxation in which the ligaments necessarily remain for a 
time. The sooner the operation for this purpose is performed the 
better ; but it may be undertaken without impropriety so long as the 
bones have not suffered such an alteration of form as must render 
them unfit for assuming their natural position. Until the age of 
puberty it will hardly ever be found to fail if properly conducted, 
and in many cases, at a much later period, complete relief may be 
afforded. This is more especially the case in simple extension of 
the foot (pes equinus, or pointed toe), which is remedied with suc- 
cess in apparently the most confirmed degree, provided the astra- 
galus is not displaced so very far forwards that it does not admit 
of being returned into its proper position, when, though the foot 
might be brought nearly or altogether to a rectangular line with 
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the leg, it could not prove so servicgable in progressive motion as 
in the straight direction, to which, from use, both it and the patient 
had become habituated. 

In dividing the tendons, instruments of various shapes and sizes 
have been employed. The knife, represented in Plate I. Fig. 1, is, 
perhaps, on the whole, the most convenient. A small narrow-bladed 
bistoury, either straight or curved, also answers very well, and 
in operating on infants I have found an iris scalpel very useful. 
An assistant should hold the foot so as to stretch moderately the 
tendons about to be cut, and then the operator, pinching up the 
integuments lying over it with the thumb and fore-finger of his 
left hand, introduces the knife with its flat edge towards him be- 
tween the skin thus elevated and the tendon. The integuments 
being now left free, the cutting edge is directed upon the tendon, 
and by a slight sawing motion, aided with pressure on the back of the 
blade, readily completes the section. A sudden snap, or absence 
of previous tension, distinctly denotes when this has been effected. 
A piece of dry lint is‘then to 
be applied on the puncture ; 
and to insure healing of the 
wound it is prudent to afford 
the support of a pretty long 
bandage with the view of pre- 
venting motion. At the end 
of two or three days the foot 
may be placed in the boot pro- 
vided for it. The best appara- 
tus of this kind is here repre- 
sented. It is merely a strong 
boot made of bend leather— 
moulded into the requisite form 
while moist—and may be em- 
ployed with great advantage as a annie for the more .. 
cated machines in common use. 

As to the situation of tendons for division, the circumstances of 


the case must of course determine. In varus, the tibialis anti- , 


cus or posticus, and in valgus, the peronet are most frequently in 
fault. But when the tendo Achillis is felt particularly tense, it 
ought to be divided ; and in ¢alipes or pes equinus, nothing more is 
required than this. Indeed, favourable cases of the last-mentioned 
kind are remedied almost at once by this operation, without the as- 
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sistance of any mechanical means; since the action of standing or 
walking is of itself sufficient for restoring the limb to its proper 
shape, so soon as the opposing muscular contraction is removed. In 
one remarkable case, where both feet were affected, the patient, 
a young man who was about to sail for Australia, walked without 
any assistance, before the end of a week after I had divided the 
tendons. 


Wry-Neck. 


The sterno-mastoid muscle occasionally becomes contracted, and 
causes a very awkward distortion, the head being drawn towards 
the clavicle on the side affected, while the face is turned in the op- 
posite direction; and unless relief be soon afforded, the trunk is 
apt to suffer a degree of lateral incurvation, from the want of due 
balance at its upper extremity. Attempts to remedy this defor- 
mity, by division of the muscle, were made at an early period; but 
being effected by free incision of the integuments, proved severe in 
their execution, and unsatisfactory in their results. About ten years 
ago, I thought of performing the operation in the way of subcuta- 
neous incision, by means of a knife so narrow-bladed as merely to 
puncture the skin. The patient was instantly and completely re- 
lieved, without any pain or subsequent inconvenience. It appears 
that nearly at the same time Dieffenbach had adopted this method, 
and that ten years earlier it had been practised in one case by the 
late M. Dupuytren. Every case of wry-neck that has come under my 
care since the one just mentioned, I have treated in this manner with 
invariable success. The knife represented (Plate III. Fig. 5) answers 
very well for the purpose, and is what I have always employed. I 
have seldom found it necessary to divide more than the sternal portion 
of the muscle; and should advise this to be done at the distance of 
an inch above the clavicle. No dressing or indeed after-treatment 
of any kind 1s required, since the distorted parts soon regain their 
natural position when the disturbing cause of their proper balance 
has been removed. 


Strabismus. 


Strabismus or squinting, has always been known to depend upon 
unequal action of the recti muscles of the eye-ball, and the idea of 
affording relief by their division has occasionally presented itself, 
though not until lately carried into effect. It was only two years ago 
that Dr Dieffenbach first performed this operation with success, and 
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since that time it may be said, without exaggeration, to have been re- 
peated in thousands of cases. The procedure being new was eagerly 
seized upon by the youngest and least experienced members of the 
profession as an unappropriated territory, which might be made their 
own through the claim of early possession, and the public made to 
believe, by newspaper advertisements and the titles of trumpery pam- 
phlets on the subject, that the operation was somehow different im 
its nature from the ordinary practice of surgery—not requiring 
for its proper performance the usual qualifications of experience, 
dexterity, and judgment—and best exercised by persons having no 
claim to confidence in any other department of the profession. The 
consequences may be readily anticipated. No discrimination of 
cases being made, and no difference in the treatment adopted ac- 
cording to the variety of circumstances ; while the fundamental doc-: 
trine of invariable success opposed that fair statement of the results 
which might have tended to improvement, frequent failures, and 
the loss of not a few eyes, have brought the operation into a con- 
siderable degree of discredit, Having been, I believe, the first 
to divide the muscles for squinting in Scotland, and having had 
occasion to do so very extensively in that class of patients which 
not only permitted, but compelled me, to watch the progress and 
ascertain the final issue of the treatment, I now feel entitled to ex- 
press a highly favourable opinion of the operation, provided it be 
conducted on proper principles; and these I will now endeavour 
to explain. 

Strabismus is not a congenital derangement, as used to be thought, 
but common during infancy or the early years of childhood. It may 
frequently be connected with some of the febrile affections incident to 
this age ; and though often met with in several members of the 
same family, cannot justly be attributed to imitation. The obli- 
quity is for the most part confined to one eye, and when both are 
affected, they suffer alternately. In a very large proportion of 
cases the eye-ball is turned inwards to the nose, so that the leer or 
outward squint is not seen, I should say, more than once in fifty cases. 
Squinting is not only unseemly in appearance, but usually attended 
with more or less deficiency in the power of vision,—the patient be- 
ing seldom able to read, or distinguish any minute objects with the 
affected eye. ‘This was formerly thought to cause the complaint; 
but is now ascertained to be its effect, and to depend merely upon 
the inability of attending to the different impressions made on the 
eyes at the same time, when one of them being habitually disre- 
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garded, the organ ceases to be serviceable. A lady who squinted 
inwards with both eyes alternately found that she saw distant ob- 
jects best with one, and near ones with the other. A gentleman 
who squinted outwards with both eyes alternately complained that, 
in driving, he felt great difficulty in avoiding obstacles from ina- 
bility to judge accurately of distances. If the eyes are restored to 
their proper directions at an early age, the vision of both usually 
becomes perfect, but in elderly persons there is seldom more than 
a partial improvement. 

The internal or external recti muscles occasion the obliquity, 
but do not effect this, as in the case of club-foot or wry-neck, by per- 
manent contraction. The patient can usually render the eye 
straight by a voluntary effort, and whenever the sound one is closed, 
the other ceases to squint; but, if the eyelids are then suddenly 
opened, the eye, however straight it may ordinarily be, is found 
completely inverted or everted, just as the squinting one was pre- 
viously. From this very curious fact it would appear, that the 
complaint depends upon an alteration, not in the texture or length 
of the muscle, but im its disposition to contract, or rather in the dis- 
position to contract possessed by the two corresponding muscles, 
and consequently, that if advantage is to be derived from division 
of the rectus, the muscle of either the straight or the squinting 
eye may be subjected to the operation. Another inference of more 
practical value, and one early acted upon by my friend and former 
pupil, Dr Elliot of Carlisle, 1s that in cases where complete relief 
has not been afforded by cutting the rectus of the squinting eye, the 
corresponding muscle of the other eye may be divided with ad- 
vantage. In confirmation of the arrangement depending rather 
upon functional than organic alteration, it may be added, that most 
persons labouring under the complaint remark that it varies in de- 
gree with a variety of circumstances, but especially disturbance of 
the digestive organs. A priori, therefore, it might have been ex- 
pected that division of the recti would not afford complete, or, at all 
events, permanent, relief, since, if the tendency to contraction re- 
mained, it would reinduce obliquity so soon as the muscle acquired 
new attachments to the sclerotic, Just as has been ascertained to hap- 
pen in the spasmodic form of wry-neck. Experience, however, 
having happily ascertained that the operation does in general prove 
effectual, the theoretical objection must not stand in the way of its 
employment; but may account for the failures as well as relapses 
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occasionally met with, and afford encouragement to repeat the di- 
vision when it does not give all the relief desired at once. 

The operation essentially requires an opening of the conjunctiva 
sufficiently extensive to expose the insertion of the rectus in fault, 
and a complete division of the muscle at this part. Various me- 
thods have been recommended for effecting this, by the use of hooks 
for catching the muscle as it lies in the loose texture of the orbit; 
but the procedure recommended by Mr Liston, consisting in a 
simple secure dissection of the part, without any hap-hazard diving, 
has always seemed to me greatly preferable to any such uncertain 
and dangerous artifices. I have always, with the exception of some 
experimental trials in the early part of my experience, performed the 
operation in his way, with some little modification, and will now 
describe the mode of conducting it. 

The apparatus required consists of two speculums, such as 
is represented in Plate II. Fig. 5; a pair of common dissecting 
forceps ; a hook of the kind shown by Fig. 1; a pair of scis- 
sors like Fig. 3, very sharp in the edge, but blunt at the 
point; and a small piece of sponge. There should be two assist- 
ants, one to elevate the upper eyelid, and keep the eyeball evert- 
ed, and the other to depress the lower lid, and hold the sponge. 
The operator stands behind the patient, who is seated on a chair, 
unless the left eye be affected, when he ought to be in front. The 
first step is to insert the smaller end of the speculum under the 
edge of the upper eyelid, and confide it to the assistant, then to do 
the same with the lower one; next to fix the hook through the 
conjunctiva into the substance of the sclerotic, about midway be- 
tween the margin of the cornea and the caruncula lacrymalis, and, 
pulling the ball steadily so as to evert it completely, to place the 
hook in the principal assistant’s unoccupied hand. Lastly, to raise 
a fold of the conjunctiva by means of the forceps applied close to 
the caruncle, and with the scissors cut it in a vertical direction to 
the extent of about half an inch in the middle line between the 
forcepsand hook. The attachment ofthe muscle, being then distinctly 
exposed, is divided by successively cutting with the scissors portions 
of it raised by the forceps, just as in dissecting this part in a dead 
body. When the operator thinks he has completely separated the 
muscle from the sclerotic, the patient should be desired to open 
both his eyes, when, if the affected one appears slightly everted, the 
operation may be safely concluded; but if it is merely straight or 
still inclined to its original obliquity, another search must be made 
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for any fibres of the muscle that may remain undivided, and the 
tough cellular expansion, which extends between the insertions of the 
tendons, should also be cut through for a little way. The after- 
treatment requires no particular attention beyond a moderately ab- 
stemious regimen,—avoiding bright light,—exercising the eyes 
equally,—and_ not employing them in reading or any minute work. 
At the end of ten days or a fortnight, if any obliquity is found to re- 
main, or to have returned, it will be a question, whether the rectus of 
the other eye should be divided, or the muscle already operated on 
should be cut a second time. In deciding as to this I think the 
best guide is the effect produced by closing the sound eye. If it is 
found to be altered in its position by doing so, and to present ob- 
liquity when suddenly exposed by opening the eyelids, the rectus 
concerned in producing this effect may properly be divided. But 
if it remains straight, the operation should be repeated on the squint- 
ing eye, in the hope, that the antagonist muscle, being afforded a se- 
cond opportunity of contracting, will do so more effectually than on 
the first occasion. In the course of two or three weeks after the 
operation, a warty-looking excrescence frequently grows from the 
seat of the wound, and requires to be cut away by dividing its neck, 
which is small and almost thread-like, with a pair of curved scissors; 
or, to render this unnecessary, the nitrate of silver may be applied 
occasionally until the conjunctiva is completely healed. If left 
to itself, the growth, after gradually indurating, ultimately drops off 
from atrophy of the nutrient vessels. 
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CHAPTER XIV. 


TENDONS. 


Injuries of the Tendons. 

Wounds.—TENpons are sometimes divided by cutting-instru- 
ments, the immediate consequence of which is loss of power of the 
muscles concerned. It was formerly the custom to sew the cut sur- 
faces of the tendon together; but this practice is now abandoned, 
and the only means employed in addition to those which the wound 
of the integuments requires, consist in careful attention to the po- 
sition of the limb, in order to relax the muscle connected with the 
injured tendon, and prevent as much as possible the separation of 
its extremities. When the tendon is of a large size, such as the 
tendo Achillis, lateral compresses are useful in keeping the surfaces 
opposed to each other. It is ascertained that though the extremi- 
ties remain considerably distant, they are still united together 
through the medium of a new formed substance, the result of an 
interstitial process of reproduction. This part is sometimes thinner, 
sometimes thicker than the original tendon, but always inconvenient 
by causing relaxation of the muscle, and consequent diminution in 
the effect of its contractile power. ‘The surgeon, therefore, should 
do every thing in his power to render the bond of union as narrow 
as possible. In cases where the wound has been allowed to heal, 
with such separation of the extremities of the tendon as renders the 
patient lame, it may be warrantable to cut out the intermediate 
substance, and sew the ends of the tendon together, as I once did 
with success in a case where the tendo Achillis had been divided 
and allowed to heal with great retraction.* 

Rupture-—Tendons may be torn either by external violence, or 
by inordinate contraction of their own muscles. In the former case 
they are most apt to give way where the muscular fibres are attach- 


* Ed. Med. and Surg. Journal, Report of Surgical Cases, 1835. 
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ed to them, and it not unfrequently happens that the tendons of the 
penniform muscles of the thumb or wrist are drawn out to the ex- 
tent of five or six inches. It might be expected that great irrita- 
tion and diffused inflammation would result from such injuries, but 
the wound in general heals kindly, as if not complicated with any 
unusual peculiarity. It is a prudent precaution, however, to oppose 
the commencement of inflammation by using cold applications in 
the first instance ; and if it should occur, incisions, together with 
. warm fomentations, if the symptoms are violent, and the latter 
means alone if they are moderate, will be proper. When suppu- 
ration is established, compression along the course of the sinus, sti- 
mulating washes, and bandaging are required. 

Tendons are more frequently ruptured by the too energetic ac- 
_ tion of their muscles. The tendo Achillis is most liable to this ac- 
cident, and, indeed, with the exception of the tendon of the exten- 
sors of the thigh, is almost the only one in which it occurs. It has 
been supposed that the thread-like tendon of the plantaris may be 
ruptured without a corresponding injury of the great tendon of the 
ankle, and that such is the case where patients suddenly after ex- 
ertion lose the power of extending the foot, while no vacuity can be 
felt in the course of the tendo Achillis. But there can be no doubt 
that on such occasions the injury sustained is rupture of the mus- 
cular fibres, probably of the soleus. It is difficult to conceive that 
the loss of so small a power as that of the plantaris muscle should 
render the patient unable to move the ankle; and the pain, disco- 
loration, and tedious recovery which are usually observed to attend 
cases of the kind in question, are additional grounds for believing 
that the injury is seated in the muscular tissue. 

The tendo Achillis is usually ruptured in consequence of some 
violent exertion in raising the body, or preventing it from falling. 
The patient feels a sensation as if struck with a blunt weapon. It 
seems to him that his heel has sunk into a hole, and a noise as of a 
cord giving way is occasionally heard, both by him and the by- 
standers. When the limb is examined, a hollow may be felt at the 
part where the tendon is torn, owing to the retraction of its extre- 
mities. The patient, by means of the deep-seated extensors of the 
ankle, retains the power of extending the foot slightly when there 
is no resistance except its own weight, but cannot do so with any 
considerable force, such as is required in walking. Strong adult 
males are most subject to this accident. 
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The treatmen consists in bending the knee, and extending the 
ankle so as to relax the gastrocnemius as much as possible, apply- 
ing lateral compresses at the injured part to keep the ends of the 
tendon in proper position, and supporting the limb with a bandage. 
Various contrivances have been employed to maintain the requisite 
posture. Of these the slipper and calf-piece of Monro I. may be 
first mentioned. | 

The calf-piece Dr Monro compares to the article of dress which 
jockeys wear to connect their breeches and boots, differing only in 
so far that it is made to lace on, instead of being buttoned. By 
means of a strap and buckle, the heel of the slipper can be drawn 
up to this bandage and secured, so as to effect permanent extension 
of the ankle. Petit used a similar apparatus, with this difference, 
that the strap coming from the heel of the slipper was fastened to a 
collar surrounding the thigh above the knee, which had the advan- 
tage of keeping the knee bent, as well as the foot extended. This 
seems on the whole to be the best method, and an apparatus suffi- 
ciently effective for the purpose may be readily constructed extem- 
poraneously. Compresses of lint should be placed on each side of 
the tendon at the ruptured part. In the course of three or four 
weeks the reunion is completed; but it does not become strong 
enough to resist much force until a considerably longer period has 
elapsed, during which the patient should be cautious in using the 
limb, and as a precaution against straining the tendon, wear a high- 
heeled shoe. 


Inflammation and Sloughiny of Tendons. 


The tendons, their fibrous sheaths, and also the fasciae which 
lie over them, are very readily deprived of vitality by imflam- 
mation. ‘This occurrence most frequently happens in the fingers 
and palm of the hand in what is called Paronychia or Whit- 
low. By this term is understood an intense inflammation, ge- 
nerally confined to one finger, but sometimes affecting several, 
and extending into the palm of the hand, to which also it is 
occasionally limited. Though the swelling is generally on both 
sides, the principal seat of disease is almost always confined to 
the palmar aspect. The pain is agonizing, the tension great, 
and the redness of the skin affected very bright. The inflam- 
mation extends to various depths, and leads to consequences of 
corresponding importance. Sometimes there is merely a collection 
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of matter found under the thick skin of the part affected. More 
frequently, in addition to this, there is more or less sloughing of the 
tendinous structure, and not rarely death of the phalanges. The 
causes of paronychia are generally local irritations, but it is pro- 
bably necessary that their effect should be favoured by a state of 
the system predisposing to derangement. The only effectual treat- 
ment consists in making a free incision through the tense and 
swollen parts. There is reason to believe, that if this were done 
soon enough it would generally prevent the subsequent suppuration 
and sloughing; but the opportunity of interposing thus early is 
seldom afforded, and the incision is usually practised to evacuate 
matter. Much mischief is often done by continued poulticing in 
such cases, Under this influence the matter is long of making its 
escape by ulcerative absorption, and the opening, when at last 
formed, is always too small for allowing free exit either to it or the 
tendinous sloughs. The irritation, therefore, is kept up, especially 
by the retained sloughs of the tendons, and the destruction of the 
tissues proceeds. ‘There is no advantage in poulticing previous to 
incision, and though useful for a day or two afterwards in promot- 
ing the separation of the matter and sloughs, it ought not to be 
persisted in longer than this, as lotions with pressure are much more 
beneficial. When the tendons slough so extensively as to render 
the finger rigid and useless, amputation is the most prudent course; 
and the patient will generally decide upon it after being made fully 
acquainted with the reasons for its performance. The distal pha- 
lanx often dies, along with a portion of the tendon, but the extre- 
mity of the finger ought not to be removed on this account, as it is 
of great consequence to preserve the secreting organ of the nail, 
which renders the finger, though shortened, little less useful, or 
seemly than it was before. 


Ganglion. 


By Ganglion is understood a tumour connected with a tendon, 
composed of a bag containing a glairy fluid, and varying in size 
from that of a pea to that of a pigeon’s egg. There is a differ- 
ence of opinion as to the nature of ganglions, the question being 
whether they are entirely new formations, or merely develop- 
ments of the natural serous structure connected with the tendons. 
Though arguments might be adduced to support the former of 
these opinions, It seems on the whole more reasonable to adopt the 
latter. 
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The bags vary greatly in thickness, and their contents are mo 
less dissimilar in respect of consistence, being sometimes perfect- 
ly watery, but in general gelatinous. The disease occurs most 
frequently at the wrist and ankle, the extensor tendons being af-- 
fected in the former, and the flexors in the latter situation. Fe- 
males are more liable to it than males. It seldom produces mcon- 
venience, except from the deformity which it occasions, but some- 
times the patient complains of weakness in the limb. It is gene- 
rally referred to blows or strains, but there is nothing certainly 
known as to the causes of its production. 

The most simple and effectual mode of treatment is to rupture 
the bag by pressure applied externally, and force its-contents into 
the surrounding cellular texture. For this purpose some recom- 
mend that the ganglion should be struck a smart blow with a book 
or similar body ; but this is a violent and uncertain method, and it 
is much better to exert a steady pressure on the tumour by means. 
of the two thumbs acting in concert. To promote absorption, a 
compress and bandage should be applied for some days after the 
operation. If it should be found impossible to rupture the bag, 
owing to its strength, the best plan is to introduce a narrow sharp- 
edged instrument through the skin, and open the sac, after which 
its contents may be squeezed into the cellular substance, or dis- 
charged externally. The instrument used for this purpose may 
be a common surgical needle, or a couching-needle, or what 
answers best of all, the small knife used for cutting the iris in 
making artificial pupil. To make the effect more certain, a blister 
ought to be applied immediately after the contents of the bag have 
been evacuated. Such being the different methods of treatment 
which will be found most effectual and sufficient for the remedy of 
the disease in all its forms, it would be useless to detail the other 
measures which have been recommended, and are still occasionally 
employed. Of these continued pressure, effected by means of a 
piece of money or similar solid compress fastened over the swelling, 
repeated blistering, inunction of tartrate of antimony ointment,, 
seton, incision, and excision, are the most deserving of notice, but, 
for the reason mentioned, need not be more particularly consi- 
dered. 


Burse Mucose. 


The Burse Mucose, like other serous structures, are subject te 
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dropsical effusion. The exciting cause is usuaily some local irrita- 
tion ; and when of an indirect kind, such as cold, its effect in pro- 
ducing the disease seems in general referable to a predisposition of 
the system, depending on weakness or some peculiarity of constitu- 
tion. Ifthe membrane is merely distended, and has not suffered 
any thickening or alteration of structure, blistering, succeeded by 
pressure, readily induces absorption of the fluid, If the sac is thick 
and indurated, these means often prove insufficient, and it is found 
necessary to puncture the swelling, so as to let its contents escape, 
after which, a blister having been applied, the raw surface is dress- 
ed with iodine and camphorated mercurial ointment, pressure being 
effected at the same time, and under this treatment a radical cure 
is accomplished. Sometimes, along with the fluid, the sac contains | 
a number of loose bodies, occasionally quite similar in all respects 
to the moveable cartilages found in joints, but more frequently of 
a less distinctly organized structure, appearing to consist merely of 
indurated lymph. They are of a yellow or brownish colour, 
tough consistence, and variable size, from that of a millet-seed 
to that of a field bean. It is obviously necessary that, in such 
cases, the puncture must be large enough to let the bodies 
escape, after which the treatment ought to be conducted on the 
principles already explained; and if it should be found impos- 
sible to subdue the disease by milder measures, the opening into 
the sac must be dilated, caustic applied to its surface, and obli- 
teration of the cavity by granulation thus induced. When, in 
such circumstances, the sac is within reach of the knife, it may be 
cut out at once. The lymph which is effused from the inner sur- 
face of the bursa, sometimes becomes organized in the form of thick 
bands stretching across the cavity, In such cases, after the means 
for producing absorption have been tried and failed, and the pa- 
tient insists upon having the disease removed, there is no choice 
except between the knife and caustic. 

Bursze, whether in a sound state or one of chronic disease, are 
subject to acute inflammation m consequence of local irritation, es- 
pecially that of bruises. The symptoms are severe pain, aggravat- 
ed by pressure or motion, bright redness of the superjacent skin, 
and more or less swelling. The inflammation usually terminates 
either in resolution or effusion of lymph or serum, but sometimes 
goes on to suppuration. ‘Lhe surrounding cellular substance then 
also becomes inflamed, and a diffused abscess is the result. Leeches, 


264 PRINCIPLES OF SURGERY. 


warm fomentations, and lotions of acetate of lead with opium, are 
the best means for subduing the inflammatory action, but when 
matter is formed, a free incision should be made without delay. 
After the suppuration of a bursa a troublesome sinus remains, and 
the patient is harassed by frequent exacerbation of the symptoms. 
Free dilatation is for the most part sufficient in such cases; but 
should it not prove to be so, the surface of the cavity must be touch- 
ed with caustic. 

The particular bursa, which most frequently suffer the different 
diseased conditions that have been described, are those of the flexor 
tendons of the fingers, and those seated over the olecranon, patel- 
la, and ball of the great toe. In the first of these situations, the 
_bursal sheath of the tendons is liable to dropsical effusion and the 
formation of solid bodies by the induration of lymph; the wrist 
and palm of the hand become greatly distended, and the patient 
loses the use of the limb until the disease is remedied. The super- 
ficial bursa lymg over the olecranon is subject to irritation and 
acute inflammation from blows, but not unfrequently suffers an ac- 
cumulation of fluid with thickening of the membrane, and some- 
times also with the formation of internal crossing bands from or- 
ganization of effused lymph. The bursa over the patella is very 
often distended with fluid, and thickened so as to constitute what 
is called Ganglion of the Knee. It is met with most frequently in 
persons whose occupation leads them often to rest their weight upon 
the knee. The bursa over the ball of the great toe, when irritated 
by the pressure of a tight shoe, lays the foundation of that painful 
and unseemly swelling named Bunion. The parts adjacent become 
thickened and indurated; the bones of the joint enlarge, and in 
process of time suffer a sort of subluxation; and the bursa being 
thus projected more and more against the shoe, is kept in a state 
of continual excitement. Dropsical effusion, thickening of the 
membrane, and suppuration with obstinate sinuses may ensue. 
It is therefore proper, by the timely application of leeches, or 
lotions, and the removal of pressure, to subdue the disease in its 
infancy. 

Though the deep-seated burs have long been well known to ana- 
tomists, and regarded by surgeons as the seat of morbid derange- 
ments, those which lie superficially under the integuments are of 
comparately late observation, and the swellings, as well as other lo- 
cal affections which proceed from their diseased condition, have been 
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ascribed to entirely new formations. In club-foot, for instance, the — 
bursal sac, which in some measure protects the malleolus externus 
when the weight of the body rests upon it, is not, as has been 
alleged, a production entirely the result of circumstances, but 
merely the development of a structure naturally belonging to 
this part. The superficial burse seated over the joints of the 
fingers and toes, of which views are here given from the work 
of Schreger, though almost wholly overlooked, deserve great at- 


tention in consideration of the effects which attend their injuries 
and diseases. 
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CHAPTER XV. 
THROAT. 


Wounds of the Throat. 


WuEN self-destruction is attempted by cutting the throat, the 
wound is generally inflicted transversely near the os hyoides, some- 
times above, but more frequently below it. There is usually an 
extensive division of the integuments, which are occasionally the 
only parts injured—and when the injury penetrates deeply, it al- 
most always extends into the pharynx. Sometimes an opening is 
made into the larynx, and in a few rare cases the trachea is cut, 
either alone or together with the cesophagus. The great blood- 
vessels are very seldom injured, from the force of the incision be- 
ing spent in dividing the tough substance of the pharynx and air- 
passage, from the part of the throat which is chosen for the pur- 
pose, and from the position in which it is held, while the knife is 
applied. When they are opened it is usually by a sharp-pointed 
knife being thrust directly down upon them. 

In considering the treatment of cut-throat it is necessary to dis- 
tinguish between, 1. those cases in which an opening is made above 
the rima glottidis ; 2. those in which it is below the rima glottidis, 
but does not extend to the cesophagus; and 3. those in which the 
oesophagus is wounded. 

When the aperture, as usually happens, is above the orifice of 
the larynx, the dangers to be dreaded, in the first instance, are the 
entrance of blood into the trachea during respiration, owing to its 
accumulation in the pharynx, and the escape of food through the 
wound during deglutition. ‘To obviate the former of these, the 
cut edges should not be brought together until the bleeding from 
them has entirely or nearly ceased; and with the same view the pa- 
tient should be made to lie on his face or side, so as to favour the 
exit of fluids from the wound. If the injury of the pharynx is not 
very extensive, it will hardly be requisite to employ any measures 
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to assist the entrance of the food into the stomach, since the whole 
of what is attempted to be swallowed will not pass through the 
breach, and it is not to be desired that the diet should, for some 
days at least, exceed the limits of extreme moderation. But if the 
aperture is large, so as to admit one or more fingers, it will be pru- 
dent to imtroduce a tube, such as a flexible catheter, into the ceso- 
phagus, to serve as a channel for the conveyance of fluid articles of 
nourishment, until the wound contracts sufficiently to render this 
unnecessary. ‘The tube may be passed either by the nose or mouth, 
and also through the wound. When passed by the nose it may be 
allowed to remain, and is not liable to displacement; but its intro- 
duction is extremely difficult, unless the surgeon takes advantage 
of the opening into the pharynx to direct the point of the instru- 
ment, which otherwise is apt to enter the rima glottidis, or engage 
itself in the linmg membrane above the orifice of the cesophagus. 
When the tube, if judged necessary, has been introduced, and the 
hemorrhage is suppressed, the edges of the wound should be 
brought together by stitches, while the head is bent forwards, and 
retained in this position by a bandage or other means. The tube 
may be safely allowed to remain for several days; but if retained 
during the whole period of healing, which may extend over many 
weeks, the irritation produced by its pressure, though perhaps not 
much felt by the patient, is apt to occasion ulceration of the 
mucous membrane, with abscess, or even exfoliation of the car- 
tilages. After the first week, therefore, nourishment should be 
afforded either by the power of deglutition still possessed, or by 
the temporary introduction of a tube into the cesophagus through 
the mouth. 

When there is a wound into the air-passage alone, a tube is not 
required, unless the breach in the larynx or trachea is so large as 
to make it desirable to prevent the action of swallowing, in order 
to guard against displacement of the edges of the wound. If the 
preternatural aperture is allowed to remain open, the rima glottidis 
has a tendency to contract, and even to close altogether. It may 
be possible when such obliteration or straitening has occurred, to 
widen the passage sufficiently for the performance of its office by 
introducing bougies from below upwards;* but such a procedure 
is extremely difficult and uncertain, and the necessity for having 
recourse to’it should therefore be avoided, by carefully promoting 
early closure of the wound. 

* Liston, Med. and Surg. Journal, Vol, xxix. 1828. 
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In those uncommon cases where the cesophagus is cut, the 
patient must be fed through a tube, unless the opening in the 
coats of the canal should be so small as to render this unneces- 
sary. 

The medical treatment of cut-throat is always extremely im- 
portant. There is generally great cerebral excitement,—the de- 
sire for self-destruction frequently continues in operation,—and 
the profuse hemorrhage which sometimes happens exposes the pa- 
tient to the danger of excessive reaction. It should be recollected 
also, that the irritation of the wound may occasion swelling of the 
pharynx, and other deep-seated parts of the throat, adverse to free 
respiration, and may lead to bronchitis, more or lessacute. Every 
source of bodily or mental excitement must therefore be strictly 
guarded against, while bleeding, counter-irritation, opiates, and 
antimony, are employed according to circumstances, And whenever 
it seems, from the efforts of the patient or the sound of his respira- 
tion, that the air does not obtain a sufficiently free entrance, an 
opening into the trachea must be effected without delay. 


Tracheotomy and Laryngotomy. 


These titles are used to express operations, of which the object 
is to admit air into the lungs, when the natural passage is obstructed, 
or to extract foreign bodies that have entered it. The diseases 
chiefly productive of obstruction, are croup, edema glottidis, and 
ulceration of the larynx. ‘The membranous crust, which is effused 
in croup, and occasions the diminution of the air-passage, is gene- 
rally of great extent—stretching from the larynx down the trachea 
into the bronchial tubes, and is so rarely limited within those bounds 
below which an aperture can be made, that an operation in this 
case must be regarded as almost desperate. Cidema glottidis, 
though not a very uncommon affection, has been only recently re- 
cognized by pathologists; but through the striking descriptions of 
M. Bayle and Mr Lawrence,* together with the frequent notice of 
it by later writers, is now so well known to the profession, that any 
account of its symptoms or progress would here be equally unne- 
cessary and out of place. It is sufficient to observe, that in this 
case the obstruction is nearly or altogether confihed to the rima 
glottidis, the lips of which are thickened by infiltration of serous 
effusion, so as greatly to impede inspiration, though they still allow 
of expiration being performed with moderate facility; and that, 


* Med. Chir. Trans, Vol. vi. 1815. 
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consequently, there is ample space below for making an opening 
to admit the air. M. Bayle’s judicious observation, however, ought 
not to be forgotten, that if the operation is delayed until the disease 
has advanced so far as to occasion repeated threatenings of suffo- 
cation, it will hardly prove successful, owing to the excessive se- 
cretion of mucus which is induced by the continued. irritation and 
dyspneea. As soon, therefore, as the nature of the patient’s com- 
plaint is distinctly ascertained, he ought to be impressed with the 
propriety and necessity of having the aperture made without loss 
of time. Ulceration of the larynx does not often impede respi- 
ration, though it deprives the patient of his voice, and occasions 
many other distressing symptoms. But sometimes the breathing 
in such cases suddenly becomes extremely difficult, and the danger 
of instant dissolution demands surgical interference, though there 
may not be the slightest prospect of permanent recovery, or of any 
advantage more than a few weeks, or even days, longer existence. 

The operation may be performed anywhere between the thyroid 
cartilage and sternum; but convenience and safety limit the choice 
more narrowly. The space between the thyroid and cricoid car- 
tilages, though covered with little besides the integuments, and so 
far favourable for the purpose, is objectionable in general on the 
ground of its proximity to the disease, and always on account of 
the difficulty which has been experienced in obtaining here a suffi- 
ciently large aperture without encroaching on the cartilages of the 
larynx. In opening the trachea near the sternum, the depth of 
the tube, which retreats backwards as it descends,—the presence 
of the thyroid veins in the line of incision, or even occasionally of 
the thyroidea ima artery,—and the transverse portion or isthmus 
of the thyroid gland, which often, especially in females and chil- 
dren, leaves hardly any accessible space below its inferior margin, 
are obstacles of no meconsiderable importance. The most conve- 
nient situation, when accessible, seems to be immediately below the 
isthmus of the thyroid. A sufficient portion of the trachea is here 
often left uncovered, and what more room is required may be 
gained by turning up or dividing a little of the glandular substance. 
In cases where there is not room for this mode of proceeding, the 
opening should be made immediately below the cricoid cartilage, 
and if it is necessary to cut through the isthmus, the bleeding from 
t should be allowed to cease before the trachea is opened. 

In performing the operation, there are required a scalpel, a 
oouple of hooks, sponge, and tube of the shape shown in Plate III, 
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Vig. 4, and of a size suited to the age of the patient. It is well 
also to be provided with forceps and ligatures, in case of meeting 
with any arteries unusually large, or irregularly distributed. The 
patient should be seated on a chair with his head bent back, and rest- 
ed on the breast of an assistant. Anincision, about aninch and a half 
long, is made as nearly as possible in the mesial line. The space 
between the sterno-hyoid muscles is recognized by its white appear- 
ance, and opened with the knife. The operator then feels for the 
lower margin of-the cricoid cartilage, or the trachea, and cuts 
down upon its rings, the surface of which having been exposed, 
serves as a guide for bringing into view what farther space is re- 
quired for the opening, which should be about half an inch long ; 
and is readily effected by pushing in the knife, while an assistant 
holds aside the muscles with a hook in each hand. Before wound- 
ing the trachea it is proper to wait a little until the arterial bleeding 
has nearly ceased, or has been suppressed by ligature, should such 
means be required, which is seldom the case. But as the obstructed 
respiration, which renders the operation necessary, impedes the 
venous blood in returning to the heart, the surgeon should not 
delay opening the trachea on account of dark-coloured bleed- 
ing. A violent access of coughing follows the introduction of 
the tube, which is useful in ejecting the ‘accumulated mucus, and 
any blood that may have entered; but the patient soon becomes 
accustomed to the unusual irritation, and respiration is performed 
without any uneasiness. The viscid tenacious mucus, which is 
usually secreted very copiously in cases requiring the operation, is 
apt to obstruct the tube, whence the necessity of employing one 
at first of a larger size than would be sufficient merely to admit 
the air, and of clearing it from time to time by means of a probe 
wrapped round with lint. ‘The tube must be retained in its place 
by means of tapes passed through rings at its mouth, and tied 
behind the neck. It should be taken out and washed daily, as 
long as there continues to be occasion for its use; and it will be 
prudent to cover the orifice with gauze, to prevent the entrance of 
injurious matters from without. 

Foreign bodies are very seldom admitted through the rima glot- 
tidis ; but as the accident, when it does occur, is attended with 
very distressing and dangerous consequences, great care ought to 
be taken lest it be overlooked. When it is learned that the pa- 
tient, while in his ordinary health, in performing the action of de- 
glutition, or, if a child, in playing with some small foreign body in 
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his mouth, was all at once seized with a violent cough, which has 
continued to recur in paroxysms with variable intervals, although 
no other symptom of local inflammation or constitutional disturb- 
ance can be perceived, the presumption will be strong that this ac- 
cident has happened; and if the sensation of something moving 
in the trachea should also be felt, there can remain little room for 
doubting that a foreign substance has entered the air passage. It 
has occasionally happened that a violent cough proved the means 
of cure by ejecting the foreign body through the glottis, but no 
reliance can be placed on this rare chance; and the danger of con- 
tinued irritation, suffocation from the inordinate secretion of mucus 
which is excited, or suppuration of the lungs, fully warrants imme~ 
diate recourse to tracheotomy. 

When the operation is performed with this view, it should be 
conducted in the same way that has been described, with the ex- 
ception that, instead of a tube being introduced into the trachea, 
the edges of the opening must be held asunder by a couple of 
hooks, until the source of irritation is expelled by the forcible 
stream of air which it occasions. 

Should the bit of bone, pea, nut, or whatever may have entered, 
not appear at the orifice, a pair of curved forceps may be introduced 
upwards to search the larynx, and, if necessary, the cricoid cartilage 
should be divided to afford more room for this purpose. The for- 
ceps may also be directed downwards if there is reason to suspect 
that the foreign body is impacted in one of the bronchi, of which 
the right one, as being the larger, and more directly in the course 
of the trachea, will be more likely to contain it. 

In cases of urgency, either from the presence of a foreign body, 
or sudden swelling of the parts concerned, though the proper ap- 
paratus for performing tracheotomy cannot be procured, the pa- 
tient should not be permitted to die of suffocation. A pen-knife 
being thrust into the space between the thyroid and cricoid carti- 
lages, as near as possible to the former, and carried down so as to 
divide the latter, will afford a free aperture, the edges of which may 
be kept apart by a thin bit of wood, or the expanded branches of a 
small pair of forceps. 


Removal of Foreign Bodies from the Pharynx and Gisophaqus. 


The detention of matters, in passing from the mouth towards the 
stomach, is owing either to their size or their figure. If prevented 
from descending on account of their bulk merely, they are generally 
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arrested at the commencement of the cesophagus, just behind the 
cricoid cartilage,—since, this being the narrowest part of the tube, 
if not impacted more or less firmly into its orifice, they are expelled 
upwards by the contractile action of the pharynx,—and if fairly 
introduced into the canal, they have their descent favoured by its 
increasing width. When again the foreign body is small and 
sharp-pointed, as a pin, needle, or fish-bone, it is usually entangled 
about the arches of the palate or the neighbourhood of the epiglot- 
tis, often stretchig across the cavity. And should it be impeded 
partly by figure, partly by bulk,—in other words, should it be 
small enough to pass readily into the cesophagus, if not prevented 
by its rigidity or angular form, the bottom of the pharynx and 
commencement of the cesophagus are the situations where it is ge- 
nerally found. 

In the case of a tough digestible mass impacted in the cesopha- 
gus, the usual method of affording relief is to push it down with a 
probang, i. e. a piece of whalebone with a sponge or ball of ivory 
fastened to its extremity. The patient’s head should be held back, 
and the whalebone must be slightly curved to assist its taking the 
proper direction, which is farther promoted by holding the larynx 
forwards. Instead of this method, I prefer extracting the ob- 
structing substance, which may in general be easily effected by 
means of the curved forceps represented in Plate IV. Fig. 1. Ifthe 
foreign body is of a hard substance, which might occasion in- 
convenience if swallowed, and more especially if it possesses an 
angular form, which might render its more firm lodgement the 
consequence of force being employed to push it down, the safest 
course is to induce vomiting, im order to effect its ejectment up- 
wards. Where the passage was so completely obstructed as to 
prevent the swallowing of an emetic for this purpose, a solution 
of tartrate of antimony has been successfully injected into the 
veins ; but all such means are quite unnecessary, as irritation of the 
fauces by a feather or the point of a finger is sufficient to induce 
the most violent expulsive efforts, emptying the stomach of its con- 
tents, which carry out the foreign body along with them. In re- 
moving pins, needles, and such sort of things, the best plan is to 
ascertain their situation by means of the finger, and then extract 
them with the curved forceps. Patients frequently apply for as- 
sistance days or weeks after swallowing some pointed body, which 
they believe still remains fixed in the throat. If nothing can be felt 
with the fingers, it is most probable that the patient’s feeling is decep- 
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tive, proceeding from imagination alone, or some irritation of the 
throat, and not dependent upon the actual presence of the foreign 
body, which may have descended or been ejected. And even should 
it be actually detained in the cesophagus, it would be safer to 
trust its removal to the ulcerative process, which will soon be ex- 
cited by its pressure on the tissues concerned, than to persevere in 
fishing for it with any of the ingenious but ineffective contrivances 
that have been devised for the purpose. 


CE sophagotomy. 


The object of this operation is, to make an opening into the 
cesophagus, or lower part of the pharynx, to extract a foreign 
body that cannot be removed otherwise; but such a circumstance 
happens so rarely that there are few instances of a surgeon being 
called upon in the whole course of his practice to perform the ope- 
ration. 

The patient should be seated or laid reclining, with the head 
bent backwards and to the right side. An incision about two inches 
and a half in length is then to be made in the middle of the trian- 
cular hollow at the upper part of the neck, which is bounded be- 
low by the sterno-mastoid and sterno-hyoid muscles. It should 
extend from the upper margin of the thyroid to a little below the 
cricoid cartilage. The platysma myoides and fascia of the neck 
having been successively divided, the sheath of the vessels will come 
into view, and the surgeon then making an assistant press the la- 
rynx to the right side, dissects inwards to the pharynx, avoiding, if 
possible, the superior thyroid artery and tying it if cut, until he 
feels the foreign body through the coats of the bag, or a curved in- 
strument introduced by the mouth so as to distend them. He finally 
opens the pharynx, and with his finger, or curved forceps, removes 
the body of which he is in search. After the operation the pa- 
tient must be nourished by food conveyed either through a tube 
introduced by the nose, and permanently retained until it ceases 
to be required, or by one passed from the mouth occasionally. 


Stricture of the Gsophagus. 


The oesophagus is subject to three different kinds of stricture ; 
one depending on imordinate contraction of the muscular fibres ; 
a second consisting in a simple constriction and thickening of the 
mucous membrane; and a third caused by degeneration of the 
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coats of the tube, which, becoming the seat of a tumour, render the 
canal narrow and tortuous. 

The first, or spasmodic stricture, is met with chiefly in young or 
middle-aged persons ; particularly those of a nervous habit, or dis- 
posed to hysterical complaints, or who have suffered much from 
mental distress. It is recognized by the difficulty which is expe- 
rienced in swallowing, and by a disagreeable sensation of constric- 
tion in the throat.* The remedy consists in administering anti- 
spasmodic medicines, such as the tincture of valerian ; correcting 
any irregularities that may be discovered in the performance of the 
various secretions; and, if necessary, passing a full-sized bougie 
into the cesophagus, which sometimes at once- completely removes 
the unpleasant feelings of the patient. 

The second, or simple organic stricture, as it may be named, 
occurs chiefly at the commencement of the oesophagus, opposite 
the cricoid cartilage; and for the most part in people who have 
somewhat passed the middle period of life. The contracted part 
is usually of small extent, seeming as if it were caused by drawing 
a thread round the tube, and exists in various degrees of width, 
from that of a small quill upwards. The circumstances which oc- 
casion this morbid state have not been well ascertained. When 
irritating or escharotic fluids, such as the diluted mineral acids— 
or strong alkaline solutions, are troduced into the cesophagus, the 
usual consequence, in case the patient survives, is thickening and 
contraction of its coats. And it may reasonably be imagined that 
the change in question is produced by the same cause operating 
on a smaller scale; but the patient can hardly ever refer the 
origin of his complaint to any particular irritation from stimulat- 
ing food or other source. 

The symptoms of this disease generally manifest themselves very 
insidiously. The swallowing of large morsels becomes difficult 
and painful; the food is more carefully masticated than before ; 
and as the contraction increases, while none but very small por- 
tions of solid matter can be got down, even they in passing the 
stricture occasion pain, which is felt shooting into the back of the 
neck and shoulders. From the frequent recurrence of this distres- 


* Similar symptoms are sometimes produced by a paralytic state of the muscles 
of deglutition ; in which case, if the patient survives the derangement of the ner- 
vous system that primarily occasions this dysphagia, food must be supplied through 
a tube introduced from time to time into the cesophagus. 
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sing sensation, and the dread of exciting it, the patient’s counte- 
nance acquires a very characteristic expression of anxiety ; which, 
together with the emaciation that results from deficient supply of 
nourishment, is almost sufficient to betray the nature of the case to 
an experienced practitioner. It may be added, that the voice is 
peculiar ; sounding as if the person spoke with a foreign body in 
his throat; that there is no swelling to be perceived by external 
examination ; and that, though there is frequent spitting of saliva, 
no blood is discharged. But the only method of positively ascer- 
taining the existence, seat, and degree of stricture, is to mtroduce 
a succession of bougies, gradually decreased in size from that which 
ought to enter the cesophagus readily, if it were sound, down to 
that which the constriction is capable of admitting. 

The treatment of this kind of stricture has been conducted on 
two principles :—one of them being to apply caustic, with the view 
of destroying the thickened or contracted part of the membrane ; 
and the other to produce a gradual dilatation of it by means of 
bougies. The former of these methods, though supported by the 
strong recommendation of Sir E. Home and other authorities, la- » 
bours under the objection of being painful, difficult, and attended 
with great danger of injury to the neighbouring parts; while the 
latter is not only in a great measure free from these defects, but 
proves much more speedy in its operation. The bougies may be 
constructed either of elastic gum or of steel. If of the second kind 
they ought to be a little curved, and have their extremity made 
slightly bulbous, as this enables the operator to feel more distinctly 
when it has passed the stricture. The effect of bougies im remov- 
ing strictures of mucous canals is not, as was formerly supposed, 
merely mechanical. This no doubt is the first effect ; but another 
very important one follows, which is the action of absorption, in- 
duced. by the pressure of the instrument. The organizable matter 
effused into the coats of the gullet, causing their contraction and 
thickening, is thus gradually removed. But if the bougies be passed 
with undue force, or too frequently, or be retained too long, the ef- 
fect, instead of being absorption, is apt to be effusion, the conse- 
quence of which is an aggravation of the disease. The bougies, 
therefore, should be immediately withdrawn after being passed 
through the stricture; and the operation ought not to be repeated 
until the irritation of the previous one has entirely subsided, which 
usually requires an interval of two or three days. Great care must 
be taken to avoid making a false passage for the instrument, which, 
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if improperly directed, or urged with undue force, may be readily 
pushed into the posterior mediastinum, or elsewhere through the coats 
of the canal. In this case the action of deglutition tends to pro- 
pel foreign matters into the new aperture, instead of the strictured 
cesophagous, and speedy death is the almost inevitable consequence. 

The third kind of stricture, or that which depends on morbid de- 
generation of the cesophagus, causing a tumour in its coats, and 
which may be named the malignant or carcinomatous stricture, 1S 
met with chiefly in persons of advanced age. It usually occurs 
at the ordinary situation of other strictures, that is, behind the cri- 
coid cartilage; but sometimes takes place lower down, near the 
cardiac extremity of the tube. The symptoms are those of simple 
stricture, together with those attendant on morbid formations of the 
kind in question. The patient feels lancinating pain, more or less 
constant and severe, in the part affected. A tumour can often be 
perceived by external examination of the throat. ‘There is occa- 
sionally a bloody, foul discharge; and the patient’s countenance 
acquires that greenish-yellow complexion which characterizes a 
system labouring under malignant disease. As it is evidently im- 
possible to effect excision of the tumour, the disease must be re- 
garded as truly incurable; and any attempts with caustic, or the 
simple bougie, instituted either from misapprehension of the na- 
ture of the case, or an ill-grounded expectation of promoting ab- 
sorption of the morbid structure, must prove injurious by increas- 
ing the patient’s sufferings, and hastening the progress of the dis- 
ease. This kind of stricture, as well as the one depending on sim- 
ple contraction, is simulated by malignant disease of the stomach, 
which therefore requires to be carefully discriminated. This is best 
done by passing a moderate sized bougie. 


Bronchocele. 


By Bronchocele is understood a tumour depending on enlarge- 
ment of the thyroid gland. The morbid growth is usually most 
akin to the simple vascular sarcoma ; but sometimes consists, partly 
or entirely, of cysts, and has also been found to contain calca- 
reous masses bearing some resemblance to bone. The swelling 
varies in size, from the slightest perceptible degree of fulness, to 
a magnitude that occupies nearly the whole space between the chin 
and sternum; and extends forwards as well as laterally in large 
round irregular projections. Its consistence is soft and elastic, and 
a section of it exhibits a yellowish granular structure. The ves- 
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sels are generally very much enlarged, in proportion to the size of 
the tumour, whence incisions into its substance during life are at- 
tended with profuse hemorrhage. Sometimes the whole gland is 
equally enlarged, but it generally exceeds on one side; and occa- 
sionally the swelling is entirely limited to the right or left lobe,— 
particularly the latter. In this case the surgeon must be upon his 
guard against supposing that the disease is an aneurism of the ca- 
rotid artery, or an independent tumour admitting of excision, which 
opinion he may be led to adopt by the seeming mobility of the 
growth, owing to the flexibility of its substance. Bronchocele is 
observed to abound chiefly in certain districts, which are mostly of 
a mountainous kind, where it is often associated with mental im- 
becility. The frequency of bronchocele in such regions has not 
yet been satisfactorily explained. It has been attributed to the use 
of snow-water, the violent exertions required by the inhabitants in 
climbing precipitous paths, which, it has been alleged, must expose 
them to frequent venous congestion, and to the prevalence of a 
damp atmosphere, in the misty valleys and ravines, which has been 
supposed likely to promote the growth of glandular swellings. In » 
the countries where the disease is not endemic, it is almost entirely 
confined to females, generally commencing about middle age, and 
affecting chiefly the labouring classes. 

The symptoms of Petaclioecls are evollingii in the situation of 
the thyroid gland, which follows the motions of the larynx during 
deglutition, and cannot be moved without a corresponding displace- 
ment of it. There is seldom much obstruction either of breathing 
or swallowing, owing to the resistance which is made by the carti- 
laginous structure of the air-passages, and the protection from pres- 
sure which the trachea affords to the cesophagus. Headache, how- 
ever, not unfrequently results from the obstruction which the blood 
meets with in returning from the head through the jugular veins; 
and the patient occasionally complains of more or less uneasiness 
in the tumour itself. But, for the most part, the principal incon- 
venience sustained depends simply upon the bulk and weight of the 
enlargement; and after attaining a certain size, it usually ceases 
to increase. 

The deep situation, muscular coverings, firm connections, and 
large blood-vessels of bronchocele forbid excision; and the at- 
tempts which have been made with this view afford a sufficient 
warning against their repetition, by the fatal issue that has almost 
invariably, and often immediately, followed them. ‘The ligature 
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of the superior thyroid arteries, which, though previously proposed 
by others, was first executed by Sir W. Blizard, does not seem de- 
serving of adoption. The operation has been sometimes found ex- 
tremely difficult, owing to the displacement and overlapping of the 
vessels by the tumour—it has even proved fatal, by giving rise to 
extensive ulceration—it has rarely or never effected an entire re- 
moval of the swelling—and has generally induced only a very par- 
tial absorption. The plan of passing a seton through the tumour, 
in order to excite suppuration, and a consequent diminution of 
bulk, which was brought into notice by Quadri of Naples (1818), 
but had been proposed and even practised previously, is easily exe- 
cuted, and seldom leads to any serious bad consequences. Tatal 
cases, however, have been observed by Chelius and others, in con- 
sequence of the centre of the tumour entering into a profuse sup- 
puration, while the rigidity of the parietes prevented their contrac- 
tion, so as to diminish the size of the cavity ; and the good effects 
of the practice have been at best but of partial extent. Except, 
therefore, in cases where circumstances render it very desirable to 
reduce the size of the swelling, there seems to be little encourage- 
ment to employ the seton. If it is thought proper to do so, a skein 
of silk or cotton should be conveyed through the anterior part of 
the tumour where there is no danger of wounding the large arte- 
ries; compresses if necessary are then to be applied over the ori- 
fices, and fomentations with poultices must be employed afterwards, 
if required by the occurrence of inflammatory consequences. When | 
suppuration commences, the seton may be changed, and when the 
tumour ceases to diminish, it may be withdrawn altogether. Inci- 
sions into the tumour, and the application of caustic to it, which 
act on the same principle as the seton, are less eligible means, in 
as much as they are more severe in their administration, and not so 
"efficient. Mr Liston has employed the ligature with success, pre- 
viously dissecting the integuments of the projecting part of the tu- 
mour, and then transfixing its base; and I once adopted this me- 
thod in the case of a lady who had a lobe of the thyroid enlarged 
into a round tumour with such a narrow neck as to appear altoge- 
ther imsulated. 

With the exception of those cases where some energetic inter- 
ference is peremptorily required, which are fortunately rare, the 
best treatment for bronchocele is to blister the surface, and apply 
ointments, containing iodine alone, or in combination with mercury. 
Kver since Dr Coindet of Geneva introduced the use of this me- 
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dicine to promote absorption (1820), it has been very generally 
employed both internally and externally for this purpose. Along 
with such external applications the tincture of iodine or the hydrio- 
date of potass may also be given internally. The internal use of 
burnt sponge, which was formerly considered the grand specific for 
bronchocele, has gone nearly into disuse since iodine came to be 
regarded as its active principle in excitmg the action of the absor- 
bents. Under this treatment, the tumour generally suffers some 
diminution; and occasionally, but unfortunately very rarely, is re- 
duced to the natural size. When the case ceases to improve, or is 
obstinate from the commencement, the patient should be dissuaded 
from subjecting himself to any more severe expedients unless his 
existence should be threatened or rendered seriously uncomfortable 
by the presence of the swelling. The headach, which occasionally 
proves a distressing attendant of the disease, is sometimes much al- 
leviated by the application of a few leeches to the temples from time 
to time. 

When the enlargement is found to depend on the presence of a 
cyst it should be punctured, and have a seton passed through its 
sides, or be injected with diluted tincture of iodine, as in the case 
of hydrocele. 
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CHAPTER XVI. 


THORAX. 


Wounds of the Thorax. 


SuPERFICIAL wounds of the thorax which do not penetrate the 
cavity require merely ordinary treatment. Muscular bruises oc- 
cur very frequently, and often occasion so much uneasiness in res- 
piration as to simulate inflammation, and induce the practitioner to 
employ copious and repeated depletion, which can do no good, and 
may prove very hurtful by inducing the symptoms of excessive 
reaction. The state of the pulse in such cases, if attended to, will 
prevent this injudicious practice, instead of which the injured mus- 
cles should be restrained from motion by encircling the chest with 
a broad bandage. 

Penetrating wounds are attended with various important effects, 
the mode of production and treatment of which should be thoroughly 
familiar to the practitioner, who, on such occasions, is called upon 
to act without delay on the knowledge he happens to possess. 

If air be admitted through the aperture, as it must almost ne- 
cessarily be to more or less extent, the lung of the side affected, 
unless adherent to the parietes of the cavity, inevitably contracts | 
itself, owing to the elasticity of the pulmonary tissue, which is thus 
placed in equilibrio as to the pressure of the atmosphere. If only 
a small quantity of air has been allowed to enter before the wound 
is closed, the contraction of the lung will be proportionally mcon- 
siderable. But if the wound remains open until the contractile 
tendency of the lung exerts its full effect, respiration, so far as that 
half of the pulmonary apparatus is concerned, will be completely 
suspended. ‘The patient then feels great oppression in the chest, 
his cheeks become purple, owing to the imperfect oxygenation of 
the blood, his extremities are cold, his pulse frequent, small, and 
irregular, and, if proper measures are not employed for his relief, 
death may ensue from congestion of the sound lung, or from the 
inflammation which results from this state. In cases of recovery, 
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the wound of the thoracic parietes heals, and then the air which 
had been admitted into the cavity of the pleura is absorbed, so that 
the lung is forced to expand, and performs its function as before 
the injury. ‘ 

In conducting the treatment of a simple penetrating wound, it 
should be recollected, that the danger consequent upon the injury 
proceeds from inflammation of the pleura, caused by the wound, 
or by oppression of the sound lung. The practice thus suggested 
consists in protecting the patient from all sources of bodily and 
mental agitation, and diminishing the quantity of blood im the sys- 
tem so as to lighten the labour of the weakened organ. With 
these views, the thorax should be surrounded with a broad bandage, 
—the horizontal posture, and strict antiphlogistic regimen, should 
be enjoined,—and blood should be taken from the arm in quantity 
proportioned to the strength of the patient, but so largely as to re- 
lieve, if not remove altogether the sense of oppression which is felt 
about the breast, after which antimonials and opiates must be dili- 
gently employed to moderate the force of the circulation, supersede 
the necessity of farther depletion, and lessen the risk of excessive 
reaction from what has been already employed. 

When a wound of the thorax not only penetrates the cavity, but 
also extends into the substance of the lung, the consequences are 
still more important, since, in addition to those that occur in the 
former case, there are the dangers which attend hemorrhage mto 
the cavity of the pleura, and into the bronchial tubes of the sound 
lung. The injury is generally recognized by bloody expectoration, 
and a discharge of blood or bloody froth from the wound. But it 
must be recollected, that, though neither of these indications be ob- 
servable, a wound of the lung may exist, and even be productive 
of a copious bleeding into the cavity of the chest. 

The same objects of treatment exist here as in the case of a 
simple penetrating wound, but should lead to a practice still more 
decided and careful, as the danger must always be regarded as 
more serious. ‘The circumstance of internal hemorrhage demands 
additional consideration, and has afforded fruitful subject of dis- 
cussion in respect to the mode of preventing and remedying it, and 
also as to the diagnostic marks of its presence. Some recommend 
the external wound to be closed immediately, in order to retain 
the blood, and limit the extent of its effusion by effecting pressure 
on the breach of the lung. It is true that the fluid thus accumu- 
lated may be removed by subsequent absorption, without causing 
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any trouble to the patient, but experience has ascertained, that, 
instead of this salutary process, the irritation of its presence is more 
apt to excite a fatal inflammation, and there seems little induce- 
ment to incur this risk when the alleged advantage of the practice 
is fairly weighed. When the lung is wounded it must suffer a 
complete contraction, since the air, though not allowed to enter 
by the external wound in sufficient quantity to occupy the space 
required for its entire collapse, will find a ready entrance from the 
branches of the trachea which are wounded; and the external sur- 
face of the lung being thus maintained permanently in equilibrio 
with the internal one as to the pressure of the atmosphere, the 
elasticity of the organ will meet with no obstacle to the exercise 
of its contractile tendency. The cavity for the reception of the 
blood must therefore be very capacious; and when the yielding 
nature of its parietes towards the diaphragm and the other side of 
the chest is taken into account, it seems difficult to conceive the 
possibility of making effectual pressure on the cut ‘surface of the 
lung by retaining the fluid. 

For these reasons, it appears to be the more prudent practice to 
afford free exit to the blood, by keeping the original wound open, 
or making a new one in a more convenient situation, while by 
bleeding from the arm, and the other means that promote the ces- 
sation of hemorrhage by inducing coagulation in the wounded ves- 
sels, the farther flow of blood from the lung is restrained. 

If the wound of the parietes is small, or near the upper part of 
the chest, internal hemorrhage may take place to a great extent 
without any external indication of its existence, especially if, as 
sometimes, but very rarely, happens, it should proceed from one 
of the intercostal arteries. Various symptoms of blood accumu- 
lating in the chest have been observed and carefully described as 
affording the means of recognizing it. Of these the most important 
are, coldness of the extremities—clammy perspiration of the face— 
a purple colour of the cheek, on the side affected—inability of lying 
on the sound side of the body, which is probably the cause of the 
preceding symptom—extreme oppression of breathing—a small 
fluttermg pulse—suppression of urie—and a want of the usual 
resonance when the affected side of the chest is subjected to per- 
cussion. As all these signs, and also those more questionable ones 
which have not been thought deserving of mention, whether taken 
together or separately, must be regarded as insufficient to yield 
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positive proof on the subject, it is prudent in doubtful cases to open 
the wound in order to ascertain the truth. 

Many elaborate directions are given by the old writers for the 
suppression of hemorrhage from the wound of an intercostal artery, 
—an injury very seldom met with. Ifthe opening were freely di- 
lated, a compress of lint applied under the edge of the rib, would 
probably prove sufficient, and if it should not, there could be 
no harm in rendering its effect more certain by including it ina 
ligature drawn round the rib under the edge of which the vessel 
lies. 

In consequence of Wounds and fractures of the thorax, air is fre- 
quently injected into the cellular substance under the mteguments 
of the chest, constituting what is called Emphysema, and in other 
cases it is accumulated within the pleura so as to distend the mem- 
brane, and compress the sound lung with distressing or even fatal 
effect. It is highly important to be acquainted with the circum- 
stances on which these events depend, and the mode of preventing 
or remedying them. 

For the production of emphysema, it is requisite that there should 
be an aperture in the pleura costalis, to admit the air into the cel- 
lular substance; and the power which forces it to enter is always 
the contraction of the parietes of the thorax,—but there are two 
’ sources from which the air thus impelled may be derived. One of 
these is a simple penetrating wound of the thoracic parietes, so 
narrow, or so shaped and situated, as to allow the air to enter the - 
chest during inspiration, but oppose its free exit during expiration, 
permitting it to pass*no further than through the pleura. The se- 
cond is a wound of the lungs and pleura costalis, existing without 
any outlet through the parietes of the chest, which may be caused 
by the spicular extremity of a fractured rib, or may result from the 
healing of the skin, while the breach in the lung and pleura re- 
mains open, in a case where both the parietes and lung have been 
wounded. When the air enters the cellular substance, it diffuses 
itself more or less extensively, and occasions a flat undefined swel- 
ling of the integuments, which is recognized by a crepitating or 
crackling sensation, that is felt on pressing it, and by the quick dis- 
appearance of dimples thus occasioned in its surface. The integu- 
ments of the whole body, except where the subjacent connections 
of the skin are very firm, as the palms of the hands and soles of the 
feet, may be distended in this way,—but universal emphysema is an 
extremely rare occurrence,—its extent being usually limited to the 
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side of the chest which has been injured. The treatment is simple 
and obvious, consisting in the application of a compress over the 
wounded part, to oppose the farther issue of air from the cavity of 
the pleura, and if necessary, in making punctures at different places, 
to discharge what is contained in the cellular substance,—but this 
should not be done unless the swelling is so great as to be produc- 
tive of much inconvenience, since, if left to itself, it will soon. be 
removed by absorption. 

Accumulation and confinement of air in the cavity of the pleura, 
or pneumothoraz, as it is called, though less obvious to sight than 
emphysema, is a more distressing and dangerous occurrence. It 
gradually distends the membrane in which it is enclosed,—presses 
upon the pericardium and sound lung,—and at length occupies so 
much of the thoracic cavity, as not to leave sufficient space for the 
lung of the sound side to perform its function. In this case, as has 
been already remarked, the air may enter either by an external 
wound, which is of such a valvular kind as to allow its getting in 
when the chest is expanded during inspiration, but prevents its exit 
when the parietes of the cavity are drawn together during expira- 
tion; or it may pass into the pleura by a wound of the lung which 
exists without an external one,—the wound of the lung itself hav- 
ing necessarily a valvular effect, as the soft substance of the pulmo- 
nary tissue, though opposing no resistance to the escape of air from 
the small bronchial tubes, will prevent its return mto them by eol- 
lapsing round their cut orifices, when subjected to pressure during 
expiration. In either of the circumstances above-mentioned, every 
inspiration will tend to enlarge the quantity of air contained in the 
pleura, while the succeeding expiration has little or no effect in 
reducing in. ‘The patient consequently feels great and increasing 
difficulty of breathing. The inspirations are short, almost instan- 
taneous, and end with a sort of catch. The expirations are labori- 

.ous and ineffectual ; and there is a distressing sensation of tightness 
across the breast; the pulse is small and irregular; the counte- 
nance is livid; and unless relief be afforded, death ensues. The 
symptoms of this condition bear considerable resemblance to those 
of hemorrhage into the pleura,—but the resonance of the chest, 
which is absent in the latter case, and more than usually distinct in 
pneumothorax, distinguishes the one from the other. 

If emphysema is present along with pneumothorax, scarifications 
should be made for the discharge of the air contained in the cellu- 
lar substance, which also afford exit to that accumulated in the 
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chest ; but if this proves insufficient, or if there is not any emphy- 
sema, an opening should be made without delay through the pa- 
rietes of the thorax. Paracentesis thoracis, for this purpose, was 


first proposed by Mr Hewson.* 


Paracentesis Thoracis. 


Paracentesis, or puncture of the thorax, is performed to evacuate 
air, blood, pus, or serum accumulated to an injurious extent with- 
in the cavity of the pleura. It might appear at first sight that al- 
most any part of the parietes could be chosen for this purpose,— 
but the following considerations limit the proper bounds of the ope- 
ration to a more narrow space. An opening higher up than the 
fifth or sixth rib would not afford a convenient outlet for the fluid 
which requires to be discharged,—and it could not be made lower 
than the ninth or tenth without incurring the danger of injuring 
the diaphragm. The intercostal spaces not thus imterdicted, are 
thickly covered with muscles for a third part of their extent at 
least, from both the sternal and vertebral extremities; and at these 
parts the intercostal arteries are more exposed to danger than in 
that which lies between the angles and the cartilages of the ribs. 
The principal vessel of each intercostal space runs along the lower 
edge of the superior rib, overlapped and protected by the sharp de- 
scending ridge of its external margin,—but a branch of the artery 
proceeds along the upper border of the lower rib,—and the safest 
place, consequently, for cutting through the parietes is equidistant 
between the two ribs that circumscribe the space selected for the 
operation. It appears, on the whole, therefore, that the best situ- 
ation for operating is between the fifth and eighth ribs on the right 
side, and the sixth and ninth on the left, where the presence of the 
pericardium renders it prudent to cut lower, at an equal distance 
from the sternum and spine, and in the middle of the space between 
the two ribs. 

The patient should be laid on a sofa, or brought to the edge of 
his bed, and be made to bend his body so as to render the affected 
side of the chest as convex as possible. The surgeon makes a cut 
between one and two inches long through the integuments resting 
on the lower rib, and an assistant having then pulled the parts up- 
wards so as to make the wound correspond with the middle of the 
intercostal space, the muscles and pleura are to be successively di- 


vided with a scalpel guided by the fore-finger of the left hand, 
* Med. Obs. and Inquiries, Vol. iii. 1767. 
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which is a safer method than thrusting in a trocar. After the 
fluid has been evacuated, the aperture must either be closed, or 


kept open by means of a tube, accordingly as circumstances may 
require. 


Diseases of the Mamma. 


The Mamma is liable to so many diseases, that it is necessary to 
make a classification of them. They may be divided into, 1. those 
in which there is merely derangement of its nutritive or sensitive 
action, causing simple enlargement, induration, and pain; 2. those 
in which there is a collection of purulent fluid; 3. those in which 
there is a morbid growth limited to the part in which it originates; 
and 4. those in which the growth is of a malignant kind, that is, tends 
to spread, ulcerate or fungate, and affect the patient’s constitution. 

The first of these divisions comprehends the painful indurations 
which affect the breast at the time of puberty, and im the early 
months of pregnancy—also a more chronic condition of the same 
kind, not unfrequently met with in middle-aged women—and. last- 
ly, a painful state which is named the Irritable Breast. The se- 
cond division includes the Acute or Milk Abscess, as it is usually 
called, and the Chronic Abscess. The third division embraces 
Vascular or Simple Sarcomatous, Fibrous, and Cystic Tumours 
—and the fourth, those of the Carcmomatous, and Medullary or 
Cerebriform kinds. 

In both sexes about the time of puberty the breasts frequently be- 
come enlarged, hard, and painful, but soon return to their ordinary 
condition, and seldom require any treatment farther than the ap- 
plication of fomentations or some soothing lotion. The state of 
excitement, which attends the developement of the sexual organs, 
is apt to occasion great alarm, from being supposed to denote ma- 
lignant action of the parts, and there is reason to fear, has even led 
to excision of the gland. The same observations will apply to the 
painful and slightly swollen state of the breast which is observed at 
the commencement of pregnancy. 

Induration of the breast at a more advanced period of life, is a 
very common effect either of slight direct irritations, as blows or 
bruises, or of the indirect irritation which proceeds from suppres- 
sion or derangement of the natural secretions. Women about the 
middle period of life, particularly those who are not married, or 
who have no children, are most liable to this complaint. It gene- 
rally affects both breasts, but is sometimes limited to a lobe of one. 
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The induration is not well defined. It does not feel very hard or 
heavy, and, if attended with pain, the patient describes her uneasi- - 
ness as a sort of burning sensation, which is not always equally se- 
vere, but varies much in this respect, according to the state of her 
mind and body. The patient’s appearance and time of life, the 
history of the tumour, its consistence, and the readiness with which 
it generally yields to proper treatment, distinguish this from more 
serious affections of the mamma. When the breast is particular- 
ly painful, leeches and warm fomentations may be used with ad- 
vantage, or a litharge plaster may be applied over it; but local 
treatment is to be regarded as of secondary importance; since the 
disease almost always depends upon the state of the general health, 
and is to be remedied by its improvement. With this view any de- 
rangement of the intestinal or menstrual secretions, which is ascer- 
tained to exist, must be, if possible, rectified without delay; and 
then a gentle course of alterative medicine, especially the saline 
laxatives, used daily, with due attention to the mental condition of 
the patient, ought to be carefully employed. 

The mamma sometimes becomes the seat of uneasy sensations 
so distressing and unceasing as fully to warrant the appropriation 
of a particular title to express them. The Irritable breast is gene- 
rally met with in middle-aged women, of nervous disposition, who 
have been much exposed to grief, disappointment, or anxiety. It 
is recognized by the extreme suffering of the patient, who repre- 
sents the pain as equally intolerable and indescribable. It never 
leaves her entirely, but has remissions of partial relief, and exacer- 
bations in which the agony is extreme. These paroxysms are in- 
duced by every thing that directly or indirectly occasions excite- 
ment. Pressure, as that applied in examining the breast, agitation 
of mind, and derangement of the secretions, are the most certain 
means of producing this effect. When the patient submits to an 
examination of the painful part, it is felt to be a little fuller and 
denser than usual; sometimes engaging the whole gland, and at 
others bemg confined to a single lobe, or a still smaller portion. 
In cases where the symptoms are mild, great relief, or even 4 com- 
plete cure, is sometimes obtained from fomentations and other 
soothing local applications, together with the internal medicines re- 
quisite for restoring to a healthy state the secretions that may be 
deranged. But these means often prove quite unavailing, and the 
patient suffers such distress that she insists upon the seat of the pain 
being removed ; and this wish must sometimes be complied with in 
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order to allay the apprehension of malignant disease, which great- 
ly aggravates the complaint by agitating the mind. The gland 
when cut into displays a somewhat whiter and denser structure than 
usual, and frequently also cysts of various size containing a limpid 
fluid. The operation is usually followed by an interval of complete 
relief, and sometimes by a permanent cure, but the cicatrix or 
neighbouring parts are apt to become the seat of sensations similar 
to, though seldom so severe, as those previously experienced, and 
for which the same soothing means ought to be employed. 

The milk abscess is a collection of purulent matter formed in 
the mamma during lactation. If, while the gland is in this active 
state, constitutional disturbance should be excited by exposure to 
cold, errors of diet, or any other circumstances, the fever thus in- 
duced is very apt to be attended with or followed by inflammation 
of the previously excited organ. The patient’s first intimation of 
indisposition is a rigor, accompanied with pain of the back, and 
headach, which is soon succeeded by heat of skin, quickness of 
pulse, loading of the tongue, and flushing of the face. At the same 
time the breast becomes red, tense, and painful, which symptoms 
increase, while the short but smart fever, or weed, as it is vulgarly 
named, subsides in the course of twenty-four or forty-eight hours. 
In a few days, if the inflammation does not terminate in resolution, 
the fluctuation of fluid may be felt in the mamma; and if the pro- 
cess is allowed to proceed naturally, the matter is at last evacuated 
by ulceration or sloughing of the integuments. 

In treating this affection it is usual to begin with the application 
of leeches; but it does not appear that much advantage is thus ob- 
tained. Warm fomentations externally, and saline purgatives, to 
promote the intestinal secretions, with gentle antimonial draughts, 
to produce a similar effect on the skin, ought to be employed in 
the first instance, as being the most efficient means for inducing re- 
solution of the inflammatory action. If it goes on to suppuration 
poultices should be substituted for the fomentations, and the patient 
must observe a restricted regimen to moderate the flow of blood 
towards the breast. The cavity of the abscess generally heals 
sooner when evacuation of the matter is not hastened by using the 
knife, before the suppuration is completed, and the thin superja- 
cent integuments project or point. If, when the process is thus far 
_ advanced, the patient suffers much pain from the confinement of 
the matter, an incision should be made, since it will not then de- 


lay the subsequent process of cure, and may even accelerate it by 
3 
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preventing extensive ulceration, sloughing, or the formation of si- 
nuses. After the matter has been discharged, a poultice is useful 
for a few days, and then simple dressing, succeeded by some gent- 
ly stimulating lotion, may be used to dress the sore until it is com- 
pletely healed. 

The chronic abscess forms insidiously without any observable 
symptoms of inflammation. It eccurs at all periods of life, but is met 
with most frequently in middle-aged women who are not married, or 
have no children. ‘The size of the swelling is generally about that 
of an egg, its contents are usually thin, like whey or oil, and it is 
for the most part deeply seated. The integuments being free from 
redness and tension, while the substance of the gland, except in the 
neighbourhood of the part affected, where it is condensed and thick- 
ened, retains its natural consistence, the abscess is very apt to be 
mistaken for a solid tumeur, and this error is in some cases con- 
firmed by swelling of the axillary glands, which, taking place in 
consequence of the irritation caused by the collection of fluid in the 
mamma, or perhaps altogether independently of it, is regarded as 
evidence of malignant action propagated along the absorbents. 
The equality of the surface of the tumour when examined through 
the parts lying over it, the absence of pain when this is done, and 
the feeling of fluctuation that may then be more or less distinctly 
perceived, afford in general sufficient grounds for an accurate diag- 
nosis; and should there remain any doubt as to the nature of the 
swelling, it may be readily resolved by making a puncture, which 
will evacuate the fluid if there is any, and will do no harm if there 
is not, since in that case excision ought to be performed without 
delay. A free opening should be afforded to the matter, and the 
sides of the incision must be carefully kept separate to prevent 
their union, which is very apt to happen owing to the thickness of 
the parts. This operation is sometimes followed by considerable 
inflammation and constitutional disturbance, during the continu- 
ance of which, fomentations, with poultices and suitable remedies 
of a gencral kind, are to be employed according to circumstances. 
If necessary, more free dilatation, and stimulating washes, with an 
alterative course of medicine and diet to improve tne patient’s health, 
may afterwards be had recourse to. 

As a consequence both of this and the former kind of abscess, 
there frequently remain sinuses of great extent, seated very deep 
between the mamma and pectoral muscle, and running through the 


substance of the gland in various directions. A copious thin sero- 
— 
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purulent discharge issues from the orifices, which are generally nu- 
merous, and the whole breast becomes hard, and immoveably at- 
tached to the ribs through induration and adhesion of the muscular, 
cellular, glandular, and cutaneous tissues. The appearances pre- 
sented by the disease are then so alarming, and indeed hopeless, to 
one not acquainted with the nature of the case, that excision of the 
affected parts might very readily be thought of, and, there is reason 
to believe, has even been executed. Mr Hey of Leeds proposed, as 
a substitute for removal, the free incision of all the sinuses, so as to 
lay them fairly open, however numerous and deep, even though it 
should be necessary im doing this to divide, or even insulate, portions 
of the gland. This severe practice, though still employed by some, 
is not necessary, since experience has shown, that merely enlarging 
moderately with the knife the orifices of the more dependent sinuses 
is sufficient for the purpose. During the process of cure, the af- 
fected breast should occasionally be rubbed with some gently sti- 
mulating liniment. A sulphate of zine lotion, either simple or 
combined with spirits, as recommended by Mr Hey,* will be the 
best application to the surfaces of the wounds; and it is useful to 


throw injections of the same into the sinuses that have not been laid 
entirely open. 


Vascular Sarcoma. 


Vascular sarcoma, or hypertrophy of the mamma, seldom occurs 
to such an extent as to constitute what may be regarded a diseased 
enlargement, and fulness of the breast is generally owing much 
more to redundance of the adipose tissue than the size of the gland. 
Occasionally, however, the mamma does suffer a morbid increase, 
and may attain such dimensions as to become an insufferable load 
to the patient. Cases are recorded, in which tumours of this kind 
were found after removal to weigh many pounds. Iodime and 
pressure may perhaps have some effect in repressing such growths, 
or even in diminishing them, especially if conjoined with efficient 
means for improving the general health, and restoring any secre- 
tions that are found to be suppressed ; but if the tumour continues 
to enlarge, and is the cause of intolerable oppression to the patient, 
there can be no doubt as to the propriety of removing it. 


* Aque z hs unc. Xxx. 
Sp. Rosmar. eh peutigy ike 
Sp. Lavand. comp. — dr. ii. 
Zinci Sulphat.  - dr..j.. ML. its lotie. 


Hey’s Surgical Observations, chap, xxii. p. 528. 
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fibrous Sarcoma.* 

This tumour is not like the one last mentioned, merely an en- 
largement of the mammary substance, but a distinct new forma- 
tion. It possesses a fibrous structure of variable density, from that 
of cartilage to the consistence of a salivary gland ; its colour is ge- 
nerally white, or greyish-yellow; its figure is usually round, or 
oval, with an irregularly nodulated surface of a glistening appear- 
ance. When small, it is extremely moveable, and seems upon ex- 
amination through the integuments, as if it could be pushed about 
from one part of the breast to another. As it enlarges, the gland, 
being subjected to pressure, suffers a progressive diminution of 
size, until at length so little trace of it is left as even to require a 
search for its discovery. This kind of tumour is generally met 
with in unmarried women between the ages of twenty and forty. 
It grows with very different degrees of rapidity, sometimes remain- 
ing for years no larger than a walnut, and at others in the same 
period attaining such a size as to weigh several pounds. There 


is seldom much pain referred to the breast affected, and when it 
is complained of, the mental uneasiness, excited by apprehension 
of cancer, is probably the principal cause of its production. If 
the tumour is small, it may be cut out to relieve the patient’s 
anxiety, and if so large as to occasion inconvenience, its extirpa- 
tion is more decidedly indicated. In the former case, it is neces- 
sary to make merely a simple incision through the integuments and 
substance of the mamma, so as to lay open freely the capsule of 
condensed cellular membrane which surrounds the tumour, and 
loosely adheres to it; but in the latter, where the morbid growth, 


* Chronic Tumour of Sir A. Cooper. Pancreatic Sarcoma of Mr Abernethy. 
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from its long standing and large size, may be expected to have in- 
duced more or less absorption of the gland, and adhesions of it to 
the adventitious structure, it is best to remove the whole together. 
In cutting tumours owt of the mamma a troublesome hemorrhage 
may be expected, from the numerous arterial branches which are 
divided, and, in addition to a number of ligatures, it is sometimes 
necessary to stuff the cavity with lint. 


Cystic Sarcoma. 


It is comparatively rare to meet 
with tumours in the mamma, en- 
tirely composed of a cystic struc- 
ture; but cysts are frequently 
found in growths of a solid kind, 
particularly the one last mention- 
ed, and are sometimes so large 
and numerous, as to constitute the 
principal feature of the disease. 
Such cystic formations occur at 
all periods of life, generally in 
women of a healthy appearance ; 
they occasion little inconvenience, 
except from their size, and tend to 
icrease without any limitation, 
Their nature may sometimes be 
recognized previous to re- 
moval, by the imperfect 
feeling of fluctuation and 
bluish appearance of 
their contents, perceived 
through the thin distend- 
ed integuments by which 
they are covered; but, in 
general, the nature of the 
structure is not precisely 
ascertained until it is dis- (% 
played by a section. The 
imeonvenience which re- 
sults from the bulk of the 
tumour, and the risk of its 
becoming the seat of malignant action, are sufficient grounds for 
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recommending excision of the disease at all stages of its progress ; 
and the operation may be performed with the same favourable 
prognosis as for the fibrous and vascular sarcoma. 


Carcinomatous Sarcoma. 

There is no other part of the body in which carcinomatous de- 
generation occurs so frequently as in the mamma, though a large 
proportion of the cases in which it has been, and still is too often 
supposed to exist, if subjected to a more accurate diagnosis, would 
be referred to other kinds of disease, and particularly to those that 
have been already considered. Thus the cyst represented in last 
page was removed from a lady who had been declared by two 
practitioners of great eminence in Dublin, to labour under in- 
curable cancer. Carcinoma occurs in the breast at all periods 
of life, from the age of twenty upwards; but commences rare- 
ly before thirty-five, and most commonly between forty and 
fifty. It sometimes seems to be called into existence by the 
irritation of a blow or bruise, and is occasionally preceded by 
simple induration of the gland; but very frequently no local cause 
can be assigned, or, if any, it 1s so loosely connected with the ap- 
pearance of the disease, as to give no good ground for believing 
in its operation. The suppression of the menstrual secretion is re- 
garded as a great predisposing, or even exciting, cause of the mor- 
bid action, by disturbmg the balance of the system; and it has 
been observed, that distress of mind, errors of diet, and any other 
circumstances which derange the secretions, tend farther to promote 
the commencement, and increase the malignity of the disease. I 
am inclined to think that the cessation of the menstrual discharge 
does not exert so much influence as is generally attributed to it ; 
and I suspect that this opinion rests more upon theoretical grounds, 
or views of probability, than actual experience. It is true that, in 
women suffering from cancer of the breast, the catamenia are 
seldom present. But if inquiry be made whether their disap- 
pearance or the commencement of the disease was first noticed, the 
latter will, in almost every case, prove to have been the earlier of the 
two events. . 

Carcinoma of the mamma is recognized by its inequality of sur- 
face, extreme hardness, and specific gravity, which is greater than 
that of any other tissue, sound or morbid, except bone and carti- 
lage. The imteguments, when adherent to the tumour, are puck- 
ered, and drawn towards it. The nipple is flattened, hardened, 
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and depressed. The patient complains of occasional lancinating 
pain, shooting through the tumour, and from it in various direc- 
tions; and she generally betrays, by her greenish-yellow com- 
plexion, that depraved state of health, which, whether it be a cause 
or consequence, or partly both, as is most probable, usually attends 
such local affections. The course of the morbid process, if it be 
allowed to proceed, is to engage the glands of the axilla, which 
become enlarged and indurated; to form ill-conditioned matter in 
the substance of the carcinomatous masses; to evacuate the con- 
tents of these abscesses by ulcerative absorption of the superjacent 
parts; and thus give rise to sores which prove truly incurable can- 
cers. The pain and discharge that ensue occasion more or less 
exhaustion of the patient, but are seldom the immediate cause of 
death, as she generally dies before they produce this effect; and 
existence is often terminated in such cases so suddenly and unex- 
pectedly, as to suggest the suspicion of a poisonous influence pro- 
ceeding from the disease. Some time before death, the patient 
often complains of what she believes to be rheumatic pains, gene- 
rally extending through the whole body, but being particularly 
severe in the arm of the affected side, which is often edematous, 
numb, and powerless, in a much greater degree than can be well 
accounted for by the pressure of the swelled axillary glands; and 
the fatal event is usually preceded for a few days by sickness, loss 
of appetite, and extreme weakness. Effusion into the cavities of the 
chest is occasionally the cause of death. The skin sometimes shows 
a great tendency to assume the diseased action, either bemg pri- 
marily affected with it, or, while the gland is undergoing this mor- 
bid change, becoming studded at various distances with flat carci- 
nomatous tubercles, the imterstices between which retain the cha- 
racters of health, or are thick and red. ‘The disease varies greatly 
in the rapidity of its progress, according to circumstances, which 
seldom admit of being satisfactorily distinguished, but it generaily 
proceeds more slowly in advanced periods of life. 

The appearances which are presented by the section of carcino- 
matous tumours, though they all agree in some respects, differ con- 
siderably m others. There is always more or less of a very dense, 
almost cartilaginous structure, of a mixed brownish-gray and blu- 
ish-white colour, which exists either in the form of compact masses, 
with bands of a similar substance, that radiate from the centre,— 
or in that of capsules, smooth and distinct externally, but gradual- 
ly softening towards the interior. Within this texture there are, as 
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the disease advances, cavities filled with a soft friable grayish- yel- 
low or brown substance, or thin imperfectly formed purulent mat- 
ter. Sometimes the striated appearance produced by the radiating 
fibrous bands is strikingly marked, while at others, though the car- 
einomatous texture does not form a capsule, the confines of the 
morbid formation are very distinctly circumscribed,—and there 
seems to be a mixture of the brown and white dense texture ap- 
proaching to a granular consistence, and containing small cells fil- 
led with semifluid matter. The distinction between this and the 
more diffused form of carcinoma should. be carefully observed, as it 
affords some assistance in deciding on the prognosis as to the dura- 
tion of recovery after the tumour has been removed. When the 
lymphatic glands suffer carcinomatous degeneration, the morbid 
structure always assumes the capsular form, unless the disease 
should be very far advanced, and adhesions to the neighbouring 
parts have taken place. In this case radiating bands may be dis- 
covered, but hardly with the same distinctness that they usually 
present themselves, when the disease originates in the substance of 
the mamma. 

The cure of carcinoma, whether in the state of scirrhus or can- 
cer, by external or internal remedies, being confessedly impractica- 
ble, it does not seem necessary to mention the various means that 
have been ineffectually employed for this purpose. Leeching, sooth- 
ing fomentations, and attention to the general health, alleviate the 
uneasy sensation of scirrhus, and delay its progress towards ulcera- 
‘tion. Poultices of hemlock, and Fowler’s solution of arsenic, di- 
minish the agonizing pain of cancer. Solutions of chloride of lime 
or soda destroy the fetor which proceeds from its discharge, and 
more or less temporary amendment resuits from the application of 
various ointments, powders, and washes, which can never be pre- 
scribed with any certainty of benefit, and must be frequently chang- 
ed to obtain even the slight and transitory improvement that they 
at best afford. The only method of giving effectual relief is to re- 
move the morbid structure with the knife, the depth and connec- 
tions of the affected parts rendering other means of extirpation, 
such as caustic and the ligature, inadmissible. Few questions in 
surgery have occasioned more discussion than that which has been, 
and still is, agitated in regard to the propriety of operating. It is 
admitted that relapse frequently occurs after excision has been per- 
formed; but much difference of opinion exists as to the chance of 
its doing so, and the consequent advantage of the operation. — It 
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would appear, on the whole, that the prospect of permanent reco- 
very is not so hopeless as it has been represented, provided the ope- 
ration be performed only in proper cases, and in an efficient man- 
ner. Similar diseases are removed from other parts of the body, 
as the lip, with almost invariable success; but no surgeon thinks 
of cutting out a cancer of the lip if there be an affection of the 
glands under the chin; and, in operating, he carries his knife wide 
of the morbid part, and leaves a perfectly sound surface for heal- 
ing. In excision of the mamma, on the contrary, a diseased state 
of the axillary glands is often either totally disregarded, or consi- 
dered no obstacle to the operation, provided they admit of remo- 
val; and the surgeon frequently cuts close to, or perhaps at some 
points through, the substance of the tumour. It need not, there- 
fore, excite any surprise, or lead to distrust in the advantage of the 
operation, to find that the disease frequently returns. The affec- 
tion of the glands should be regarded as an objection to the opera- 
tion, not from presenting an obstacle in the way of its complete per- 
formance, but rather from affording evidence of a strong tendency 
in the constitution of the patient to take up the diseased action. 
The different eases of carcinomatous disease may be divided 
into, 1. those where an operation is altogether improper; 2. those 
where it may be performed but with a very unfavourable progno- 
sis; and, 3. those where it has a chance of proving permanently 
successful. The first class will mclude cases in which there are 
enlarged glands, so seated or connected that they cannot be re- 
moved,—or where the skin is so extensively diseased that all the 
morbid portion of it cannot be taken away,—or lastly, where there 
is positive evidence of some other part of the body, as the stomach 
or uterus, being similarly affected, or of some other internal dis- 
ease of a serious nature, such as dropsical effusion of the chest. 
The second class comprehends those cases in which the glands are 
tainted, but within reach,—or in which the disease is in the state of 
open cancer, or the progress of the morbid process rapid,—or the 
patient’s appearance unhealthy. And to the third class may be re- 
ferred those in which the disease has advanced slowly,—feels cir- 
cumscribed,—is not attended with enlargement of the glands, and 
exists in a person of tolerably healthy appearance. Should the 
complaint have been distinctly the consequence of local irritation, 
or the patient be of an age at which the predisposition is ge- 
uerally not very strong, as above sixty, the prognosis will be 
still more favourable. In very advanced periods of life, as be- 


THORAX. 297 


yond seventy, the diseased action is so low, and the chaiice of 
troublesome symptoms consequently so small, that the pain and 
risk of an operation, however inconsiderable, would in general not be 
warranted. In my own practice I decline to operate except im cases 
of the third class just mentioned; and have no hesitation in advis- 
ing this limitation of mterference with the knife, having seen much 
mischief and no benefit from operations where the glands were affect- 
ed, though only in a slight degree. 

When the operation is to be performed, the patient should be 
seated on a chair, or laid in a reclining posture, properly support- 
ed, and turned towards the light. The nipple, as being a part like- 
ly to take up the diseased action, if it has not already done so, and, 
for the same reason, the whole of the gland, should always be taken 
away. or this purpose two curved incisions are to be made in 
the direction of the fibres of the pectoral muscle including an ellip- 
tical portion of the integuments together with the nipple; unless 
the particular circumstances of the case render it more convenient 
to cut in some other way, so as to remove the whole of the affected 
integument. In calculating the direction and extent of the inci- 
sions, the object should be, in the first place, to include all the skin 
that is diseased; and in the second, to leave no more of it than 
what is sufficient for allowing the edges of the wound to be brought 
together without straming. The surgeon then, dissecting with 
the bistoury represented, Plate I. Fig. 4, exposes the anterior sur- 
face of the tumour completely, first separating the lower flap, and 
then the upper one, while the assistant presses his fingers on the 
orifices of the divided arteries. In doing this he should proceed 
cautiously and deliberately, so as to cut wide of the confines of the 
disease, and keeping in mind that the permanency of recovery is a 
more important object than the rapidity of the operation. He last- 
ly turns up the edge of the tumour at its axillary extremity, or the 
other if more convenient, and, with a few sweeps of the knife, de- 
taches the remaining connections, in dividing which no reserve is 
necessary. The vessels that continue to bleed are then tied; and, 
if there are glands to be removed from the axilla, he next cuts 
down upon them, seizes them, one by one, with a hook, and partly 
by cutting, but also by tearing, completes their separation; after 
which, any more ligatures that seem requisite are applied. It has 
been proposed in such cases to remove the glands before the mam- 
ma, on the ground, that, as the arteries wounded in the operation 
geome chiefly from the axilla, the dissection should be commenced 
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there, in order to avoid cutting’ and tying them twice over. This 
advantage is more theoretical than practical, and does not afford 
any sufficient recompense for the risk and trouble required in dig- 
ging out the glands, before free access to them has been obtained 
by removing the mamma. The edges of the wound should be 
stitched together, and compresses of lint will be useful if placed 
over the integuments which have been undermined in the opera- 
tion. A handkerchief, or broad bandage, long enough to surround 
the chest once, ought then to be applied. 


Medullary Sarcoma. 


The medullary sarcomatous affection of the mamma occurs at all 
periods of life beyond puberty, but most frequently about middle 
age. ‘The tumour is recognized by its usual characters of irregu- 
larly nodulated surface, and soft elastic consistence, either through- 
out its whole extent, or at the most prominent parts, which are ge- 
nerally red, either of a dull or bright hue, and exhibit numerous 
small arborescent vessels. The pain attending the disease varies 
much in different cases, being at one time very severe, at another 
bardly perceptible. When there is a strong disposition to the un- 
healthy action, the complexion of the patient is of a greenish-yel- 
low colour, and the countenance has a peculiar anxious expression. 
The tendency of the morbid growth is to enlarge ; to contract ad- 
hesions with the integuments and muscles in its neighbourhood ; 
to excite a similar disease in the axillary glands ; to suppurate, ul- 
cerate, and fungate; and occasionally in this last stage to throw 
out blood from time to time, but more frequently a thin watery dis- 
charge, which is in general very copious and fetid. The substance 
of the tumour often protrudes at the ulcerated openings in large 
masses, which seem nearly in a sloughing state, and are occasion- 
ally altogether detached. The bulk of the swelling is thus dini- 
nished, but enough of the disease remains to prevent a cure from 
being accomplished. | 

The different steps of this process are completed, and follow each 
other with various degrees of rapidity. A few months are some- 
times sufficient for the whole progress from the first to the last 
stage, and, on the other hand, years even may elapse before the 
disease proves fatal. 

All external and internal remedies have been found quite una- 
vailing in the treatment of medullary sarcoma, whether in the 
mamma or elsewhere, and the only mode of affording the patient 
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relief is to cut out the morbid structure. To this operation the 
same objections have been urged as to that for carcinoma, and the 
same considerations ought to guide the surgeon in deciding on the 
propriety of its performance. If the whole of the diseased parts 
cannot be taken away, no operation ought to be attempted. If the 
operation be performed when the morbid process has made a ra- 
pid advance—the patient’s appearance is unhealthy—the confines 
of the tumour are indistinctly circumscribed—or when ulceration 
has taken place, the prognosis will be very unfavourable. If the 
tumour is of firm consistence,—distinctly limited—not adherent— 
of slow formation—and the patient has a tolerably healthy appear- 
ance, the prospect of a durable recovery will be better. The 
appearances found on dissection also afford important indications 
in regard to the result. The more soft and bloody the consist- 
ence of the tumour is, the more malignant may be regarded the 
morbid disposition, and the more firm it is, the more fibrous inter- 
secting bands it contains, the more in short, it approaches the na- 
ture of fibrous sarcoma, the less fear may be entertained of a re- 
lapse. 
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CHAPTER XVII. 


ABDOMEN. 


Wounds of the Abdomen. 


Wounps of the abdominal parietes, which do not penetrate the 
peritoneum, require merely the ordinary treatment that is proper 
for injuries of the class to which they belong. When the perito- 
neum is implicated, the wound must be regarded as much more 
dangerous, since this membrane, like all the others of a serous 
kind, is very apt to inflame when thus injured. There is seldom 
much internal hemorrhage in such cases, as the pressure of the vis- 
cera, which are contained in the cavity of the abdomen, opposes it. 

In treating simple penetrating wounds, it is evidently proper, in 
the first place, to press back any part of the mtestines or omentum 
that may be protruded through the aperture. This should be done 
as gently and with as little delay as possible. Great care must 
be taken also that the protrusion is not merely returned under the 
integuments, without being fairly restored to the abdominal cavity, — 
especially if the wound be oblique and narrow, as when inflicted by 
a pointed instrument. In cases of this sort it has happened that 
the inner opening of the wound so compressed the intestines, or 
omentum, permitted to remain in it, under the erroneous impression 
that reduction had been completely effected, as to cause fatal 
inflammation. The surgeon, therefore, should follow the pro- 
truded parts with his finger, and not be satisfied with their re- 
placement until he feels the point of it within the peritoneum, en- 
larging the wound, if necessary, by means of a probe-pointed 
bistoury. It is more particularly necessary to observe this pre- 
caution when any swelling remains at the seat of injury, or the 
protrusion tends to reappear after being pressed within the ex- 
ternal orifice of the wound. I once successfully reduced a mass 
of omentum of the size of a walnut, that lay in an oblique wound, 
of which the inner aperture was not larger than a small quill. The 
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edges of the wound ought then to be stitched together with the in- 
terrupted suture, and the patient must afterwards be diligently pro- 
tected from all sources of excitement. A slender diet, cooling laxa- 
tives, and moderate depletion, may be employed as preventives of 
inflammation ; and should symptoms of it actually appear, free ve- 
nesection, followed by leeching, together with warm fomentations 
of the abdomen, is to be employed without loss of time, since the 
safety of the patient will depend in a great measure on the activity 
and decision with which these means are administered. During 
the first twenty-four hours, therefore, the surgeon should: be con- 
stantly on;the watch for increase in the frequency or hardness of 
the pulse, anxiety of the countenance, and tenderness of the abdo- 
men to pressure. Should there be no positive indication that the 
wound actually penetrates the peritoneum, as from protrusion of 
the viscera, it ought to be treated with the same attention as if there 
were,—since it is much better to run the risk of being too careful, 
than to fall into the opposite error of not being sufficiently so. And 
it would be highly improper to decide the question by probing, as, 
in case of the wound penetrating, this must necessarily increase the 
danger of mflammation. 

When the intestine is wounded, the injury must be regarded as 
much more severe, and likely to be followed by the worst conse- 
quences. The reason of this will appear from the fact, that when- 
ever the contents of the stomach, or any of the bowels, are effused 
over the surface of the peritoneum, death is the invariable, and, in 
general, very speedy result. When this extravasation occurs in 
consequence of disease, the effect is the same, unless the ulcerative 
process, that forms the breach in the mtestine, is preceded by or ac- 
companied with such an effusion of lymph as limits the extent of 
the mischief, and confines the extravasation within the bounds of 
an abscess. It is not easy to understand how the intestinal matters 
operate thus fatally on the system, when they escape into the cavity 
of the abdomen; for the patient often dies in a few hours after the 
discharge takes place, and long before it can be supposed that in- 
flammation has even been excited, far less carried to the extent re- 
quisite for destroying life. The symptoms presented are intense 
burning pain of the abdomen,—insatiable thirst,—coldness of the 
extremities,—collapse of the features,—cold claramy sweat,—small 
frequent pulse,—coffee-coloured vomiting ; in short, the condition 
induced is nearly that of sinking from mortification. The fatal 
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event generally happens between the 20th and 30th hours, and 
seldom sooner than the 12th, or later than the 48th. 

When death does not ensue until the later periods that have 
been mentioned, there are always traces of inflammation to be per- 
ceived ; but when it happens within a few hours after the mjury 
has been sustained, no such appearances can be discovered. This 
disastrous effect of penetrating wounds is opposed by the resistance 
which the surfaces of the neighbouring viscera offer to the. escape 
of the intestinal contents, and also by the contraction of the mus- 
cular fibres of the bowel at the injured part, which tends to pro- 
trude the mucous membrane through the aperture so as to obstruct 
it. If the effusion is restrained by these means for a short time, 
it may be prevented altogether by an adhesive exudation of lymph, 
that soon seals up the orifice, and unites the adjoining surfaces to- 
gether. The fatal effusion will be most apt to occur when the in- 
testine injured is distended by fluid contents,—when the wound is 
longitudinal in respect to the direction of the canal,—and when, if 
transverse, it is so large as to divide the circumference of the gut 
-to a considerable extent. LExtravasation of the contents of the uri- 
nary and gall-bladders produces the same effects as that of the intes- 
tinal matters. : 

Internal hemorrhage may occur either from an artery of the 
abdominal parietes, or from the vessels of the viscera. It is recog~ 
nized by the usual indications of weakness, coldness, and sickness, 
together with a feeling of oppression in the abdomen, and, m ex- 
treme cases, a fluctuation perceptible on examination externally- 
On dissection the blood is found either diffused in a thin stratum 
over the whole peritoneal surface, or accumulated at one part. 

In the diagnosis of wounded intestine, probing of every sort is 
quite inadmissible. The shape and size of the weapon that in- 
flicted the injury, together with the direction and extent of the 
course which it seems likely to have taken, will afford some ground 
of probable suspicion ; vomiting, or dejection of blood by stool, 
will not only prove that the gut has been wounded, but lead to a 
conjecture as to the seat of mjury ; and the symptoms of intestinal 
effusion, or the escape of feculent and bilious matters from the 
wound, will render the case more decided. Should the wound- 
ed intestine protrude through the integuments, the extent of the 
injury may, of course, be determined by simple inspection. 

In respect to the treatment of wounded intestine, it is evident, 
that, unless the injured part presents itself to view, no local treat- 
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ment can be employed to remedy the injury ; and that the patient’s 
only chance of recovery will depend upon the powers of the system 
effecting the process of reparation which has been described. The 
object of the surgeon should be to prevent this process from being 
disturbed, with which view, he will be led to enjoin absolute rest, 
with strict starvation; and, if cireumstances require it, will not 
hesitate to practise free depletion. If the injured part of the gut 
is protruded, the case will be different, and an important question 
will present itself in regard to the management of the wound. 
Much variety of opinion and practice has existed here; and it must 
be admitted, that, though some very objectionable methods have 
been abandoned, no very satisfactory one has hitherto been devised. 

If the wound is very small, and especially if it is seated in a part 
of the canal not usually distended by its contents, the most pru- 
dent course will probably be to return the gut, as if it were sound, 
without any more ceremony. Should the wound be somewhat 
more than a mere puncture, and allow its cut edges to be distin- 
suished, a thread ought to be passed through them by means of 
a round sewing needle, and tied, after which both ends may be 
cut away close to the knot, and the gut returned, since it has 
been ascertained by experiments on the lower animals, that stitch- 
es inserted into the coats of the intestinal canal are detached by 
ulcerative absorption towards the interior of the tube, and thus 
escape with the feculent discharge. * If the wound is so large as 
to require more than one stitch, as many as seem necessary are to 
be introduced in the same way at the distance of a quarter of an 
inch, or less, from each other. If the wound is lacerated or con- 
tused, the injured part should be cut away before the edges are 
joined. And, finally, if the whole circumference of the gut is di- 
vided, it may be best to insert only one stitch on the side next the 
mesentery, so as to keep the two mouths of the intestine together, 
and then retain the aperture of the canal in correspondence with 
the external wound, by means of threads passed through their re- 
spective edges. A preternatural opening for the discharge of the 
bowel must thus in all probability be formed in the first instance ; 
but the immediate danger will be diminished, while room is afford- 
ed for subsequent reparation, in the way that will hereafter be de- 
scribed. 

The viscera of the abdomen, with which may be included the 
urinary bladder in its distended state, are liable to be ruptured by 
external violence without the infliction of a penetrating wound. 


* Travers on Injuries of the Intestines, 1812. 
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The symptoms are those indicative of extravasation of the intestinal 
matters; and the result is surely fatal, almost always within the 
short period that has been already mentioned. It is important to 
know that the bladder, when much distended with urine, may be 
ruptured very readily, as by falling on the floor or the corner of a 
table,—since death occurring in such circumstances may give rise 
to very serious questions in medical jurisprudence. Urinary effu- 
sion from this source sometimes does not prove fatal before the 
lapse of several days, and in a case that came under my own ob- 
servation the patient survived a week. 


Paracentesis Abdominis. 


The abdomen is punctured for the removal of dropsical collec- 
tions of serous fiuid in the cavity of the peritoneum, and for the 
evacuation of cysts developed in the ovary, which grow so large as 
to occasion distension of the abdomen. The circumstances of these 
diseases, which denote the propriety of paracentesis, need not be con- 
sidered here ; and it will be sufficient to explain the mode of per- 
forming the operation. 

The instruments employed for this purpose consist of a trocar 
and cannula. The point of the trocar may be either in the form 
of a three-sided pyramid, or have a flattened heart-shaped figure 
with two cutting edges. The cannula of the former is round, that 
of the latter flat; the first is generally employed, and ought to be 
preferred, especially in cases of ovarian dropsy, where the fluid is 
often very thick and viscid. See Plate HI. Fig. 2. In introducing 
the three-sided instrument, it was formerly the custom to make a 
preliminary incision through the integuments with a scalpel; but 
this is quite unnecessary, and the flat one may of course be still 
more readily pushed through the whole of the parietes at once. 

Two situations have been chiefly selected for the operation ; one 
in the “nea alba, about an inch below the umbilicus; the other, in 
the linea semilunaris, at a point between, and equidistant from, the 
umbilicus and superior anterior spmous process of the ilium. The 
former of these ought certainly to be preferred, since there is here 
no danger whatever of wounding either the vessels or viscera, 
while, in endeavouring to puncture through the Linea semilunaris, 
the surgeon runs a risk of injuring the epigastric. artery, which, 
owing to the unequal resistance of the anterior and lateral portions 
of the abdominal parietes to the force of distension, comes to run 


nearly in the middle, between the umbilicus and spinous process. 
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If it should ever be desired to puncture in this situation, the safest 
plan ‘is to introduce the instrument at the distance of a hands- 
breadth from the crest of the ilium, in the course of a line extend- 
ing from the spinous process to the umbilicus. 

The patient should be seated on a chair, or the edge of his 
bed, with the back and legs properly supported. A flannel ban- 
dage, nine inches broad, and long enough to surround the abdo- 
men, cross behind, and leave a sufficient hold for an assistant on 
each side, whose duty is to maintain the pressure as it 1s diminished 
by the evacuation of the fluid, is applied. The surgeon then having 
made an aperture in the bandage, opposite the part where he wishes 
to puncture, and holding the handle of the trocar in the palm of 
his hand, while the point of his fore-finger is rested on the abdo- 
men by the side of the cannula, pushes the instrument through the 
thin distended parietes, until he feels that the point does not en- 
counter any more resistance. He then withdraws the trocar, and 
at the same time insinuates the cannula a little farther, to prevent 
any chance of its escape during the flow of the fluid. When it ap- 
pears that the cavity has been emptied, the cannula may be taken 
out,—a piece of folded lint is placed on the wound,—the ends of 
the bandage, which hitherto have been held by the assistants, are 
brought round and fastened over the front, or opposite sides of the 
abdomen,—and the patient is replaced in bed. 

Hemorrhage sometimes follows this operaticn, independently of 
injury inflicted on the arteries. The origin of the bleeding in such 
cases is very obscure, but may, with most probability, be ascribed 
to the sudden diminution of pressure which is suffered by the ca- 
pillary vessels. The occurrence is fortunately very rare, as it does 
not admit of any remedy, and, indeed, cannot even be discovered 
until the abdomen is opened after death. 


Hernia. 


When the viscera of the abdomen are protruded through the 
parietes of their contaiing cavity, while the integuments covering 
the part remain entire, the displacement is named a Hernia. It 
was formerly thought that the peritoneum was necessarily torn in 
such cases, whence the disease was named Rupture; but it has 
been fully ascertained, that, except in some few rare cases, this 
membrane always remains entire, and being pushed before the pro- 
truded viscera, constitutes a pouch. or Sac, as it is called, for their 


reception. Hernia may take place at almost any part of the abdo- 
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minal parietes, but does so most frequently through the apertures 
that naturally exist in them for the transmission of vessels. ‘These 
are the inguinal and femoral canals, and the umbilicus; and the 
hernial protrusions which occupy them are accordingly named In- 
guinal, Femoral, and Umbilical. 


Inguinal Hernia. 


The vessels of the testicle in the male, and the round ligament 
in the female, proceed through the parietes of the abdomen in an 
oblique passage about two inches and a half long. This passage, 
which is named the inguinal canal, being formed in the fasciz and 
muscles that constitute the abdominal parietes in the hypogastric 
region, the connections of which have been variously described, 
and are still differently regarded, it seems necessary to enter into 
some anatomical details on the subject. Before doing so, it may 
be proper to observe that the part of the abdomen, to be particu- 
larly considered at present, is that which lies below a line drawn 
transversely between the anterior spmous processes of the iltum. 

Under the integuments and subcutaneous adipose tissue there is 
here an expansion of condensed cellular substance, constituting a 
membranous fascia, named fascia superficialis, not very thick, but 
comparatively strong, and always very distinct. Beneath this hes 
a strong tendinous expansion usually named the tendon of the ob- 
liquus externus ; but which, instead of being regarded as subordi- 
nate to one particular muscle, ought rather to be considered an in- 
dependent fibrous structure, like the fascia lumborum, or the fascia 
lata of the thigh, since many other muscles are attached to it 
besides the external oblique. Much confusion would thus be avoid- 
ed; and it might be called the tendinous fascia of the abdomen. 
Within this the recti muscles occupy the space on each side of the 
mesial plane, as far as a line running parallel with it upwards from 
the tuberosity of the pubis. The internal oblique and transverse 
muscles cover the remainder of the region under consideration, ex- 
cept a small triangular portion of it near the pubis. On the inner — 
side of this muscular layer, there is a fascia, which was first no- 
ticed and described by Sir A. Cooper. It is very thin, except at 
the lower part, and has been named the fascia transversalis ; the 
peritoneum comes next, and completes the formation of the ab- 
dominal parietes. The three fasciz that have been mentioned are 
united together at the line which extends from the spinous process of 
the ilium to the pubis. They may all be traced distinctly down thus 
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far, but cannot be separated lower without cutting them. The fascia — 
tendinosa (tendon of the external oblique) before uniting with the 
others, turns back upon itself downwards, so as to present a thick 
round border like a hem, which has led to the erroneous appella- 
tion of ligament (Poupart, Fallopius,) to this part. The internal 
oblique and transverse muscles lie between the fascia tendinosa and 
fascia transversalis. ‘Their fibres at this part are intimately con- 
nected, and constitute but an inconsiderable mass of muscular sub- 
stance; they are attached to the junction of the fascize all the way 
from the spinous process to about a third of its length from the 
pubis. The vas deferens and other vessels which compose the 
spermatic cord meet together on the outer surface of the perito- 
neum, about midway between the spinous process and pubis, and 
about half an inch above Poupart’s ligament. ‘They here perfo- 
rate the fuscia transversalis, not through a well-defined aperture, 
but by carrying a thin funnel-like projection of it along with them. 
Descending obliquely towards the pubis, they become united with 
some fibres of the internal oblique and transverse muscles, which 
constitute the cremaster muscle. Having thus escaped from un- 
der the edge of these muscles, the cord passes through the fascia 
tendinosa at a sort of slit-like opening about an inch and a quarter 
long, that extends from the tuberosity of the pubis between the 
body of the fascia and its inverted margin. From the edge of this 
slit, which is named the external ring, a thin fascia is continued 
over the cremaster muscle; and the cord then proceeds into the 
scrotum, covered by an extension of the superficial fascia of the 
abdomen, which is continued along with it. The epigastric artery 
rises from the iliac nearly opposite Poupart’s ligament, and run- 
ning in the direction of the umbilicus, between the peritoneum 
and fascia transversalis, crosses the cord about the middle of the 
inguinal canal, having nothing interposed except the fascia just 
mentioned. 

Inguinal hernia either descends along the whole course of the 
_ cord, or protrudes directly through the external ring. In the for- 
mer case it is named Inguinal or External Inguinal, and in the lat- 
ter Ventro-Inguinal or Internal Inguinal. Whether of the one 
kind or the other, it may either remain confined in its extent to 
the groin, or getting lower down, distend the scrotum or labrum. 
In the first of these situations it is denominated Bubonocele, and 
in the others Scrotal or Pudendal Hernia, according to circum- 
stances, There is an important modification of Inguinal hernia 
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which takes place before the cavity of the tunica vaginalis ceases to 
communicate with that of the abdomen. The neck of this process 
of the peritoneum usually becomes impervious soon after the de- 
scent of the testicle, which generally happens about a month before 
the time of birth. But if the obliteration is delayed longer, or the 
foetus is subjected sooner than this to the circumstances which im- 
duce the formation of hernia, the viscera are apt to descend into the 
same bag with the testicle, so that the sac is formed by the tunica 
vaginalis. The merit of detecting this Congenital hernia is usual- 
ly ascribed to Percival Pott, but unjustly, as Haller first discovered 
the descent of the testicle and continuity of the tunica vaginalis with 
the peritoneum, and also suggested the probability of hernia in in- 
fants taking place in that way, while Dr William Hunter first esta- 
blished the truth of this explanation by dissection. The contents 
of Inguinal Hernia usually consist of a portion of the ileum, with 
more or less of the omentum. Sometimes the caput caecum descends 
by a gradual extension of its cellular connections, and in this case 
the intestine of course is not completely inclosed ina sac. The sig- 
moid flexure of the colon also may be protruded, and, though more 
apt to descend on the left side, has been found on the right, while 
there are not wanting instances of the caput coecum being discover- 
ed on the left. The Hernia is named Enterocele, Epiplocele, or 
Entero-epiplocele, accordingly as it contains intestine or omentum 
alone, or both together. There is no limit to the size of the pro- 
trusion, which varies from mere fulness in the situation of the in- 
guinal apertures, to a size nearly equal to the whole intestinal 
canal. 

The causes of hernia may be divided into those which predispose 
to the disease, and those which immediately give rise to it. The 
predisposing causes are circumstances which diminish the resistance 
that opposes the exit of the viscera. Of these the sex of the patient 
may be mentioned first, since the larger size of the inguinal canal 
in males renders their predisposition to the disease greatly superior 
to that of females, so that the proportion which the cases of the for- 
mer bear to those of the latter is at least an hundred to one. Ema- 
elation and relaxation of the body diminish the resistance remarka- 
bly, and some persons seem to labour under a natural peculiarity 
of structure that exposes them more than others to the disease. 
The exciting causes consist in the operation of more than usual com- 
pressing force acting on the viscera of the abdomen. Such force is 
exerted during every energetic effort, especially if made with the 
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superior extremities; since, to give the muscles of the arms firm 
points of attachment, the chest must be rendered immoveable, and 
this is done by contracting the diaphragm together with the abdo- 
minal muscles, while the glottis is kept closely shut. ‘The viscera 
being thus compressed between the diaphragm and abdominal 
muscles, are violently forced against the whole surface of the cavi- 
ty, and if any weak part exist in it, a protrusion takes place. This 
effect is most apt to happen when an effort is made in the erect pos- 
ture, for the diaphragm, which then extends obliquely downwards 
and backwards, will consequently press the viscera downwards and 
forwards in the direction of the inguinal openings. An attention 
to the same circumstance will afford some explanation of the fact 
that inguinal hernia occurs much more frequently on the right than 
_ the left side, the reason of which appears to be that, when an ef- 
fort is made, the trunk of the body is usually bent to the opposite 
side, and, as most vigorous efforts are made with the right arm, the 
diaphragm will on such occasions generally present its concave sur- 
face, and consequently press, towards the right groin. Tight arti- 
cles of dress, which compress the abdomen, and increase the con- 
finement of its contents without strengthening the parietes at the 
natural apertures, promote the occurrence of hernia. 

The symptoms of inguinal hernia cannot be properly described 
or understood, without considering separately three different states 
in which the disease may exist. In the first of these, the viscera re- 
turn into the abdomen when the patient assumes the horizontal pos- 
ture, or when moderate pressure is applied to the tumour. ‘he 
hernia is then said to be Reducible. In the second state the viscera 
are detained in the sac, but produce no farther inconvenience, when 
the hernia is said to be Incarcerated. And in the third, the viscera 
are not only prevented from leaving the sac, but suffer in it such 
pressure or constriction as impedes the exercise of their functions, 
and produces other bad consequences, in which case the hernia is 
said to be Strangulated. 

The symptoms of Reducible inguinal hernia are, tumour in the 
region of the inguinal canal, colourless, elastic, and compressible, 
which disappears when the patient lies down, or when moderate 
pressure is applied. When the viscera return into the abdomen, a 
gurgling noise or sensation can generally be perceived ; and when 
the tumour is compressed in the hand, the omentum and coats of 
the intestine are usually recognized by their consistence, which is 
doughy in the former, and elastic in the latter. The circumstances 
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which occasion Incarceration, are, 1. thickening and hardening of 
the omentum, which comes to resemble the pancreas or even denser 
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structures ; 2. adhesions between the viscera and sac; 3. distension 
of the gut with intestinal matters; and 4. the peculiar condition of 
the caput cecum, which cannot return, except slowly, in the same 
way it descended, by gradual extension of its cellular connections. 
The presence of a colourless elastic tumour, of unequal consistence, 
in the region of the inguinal canal, together with the history of the 
case, distinguishes the disease. Strangulation depends upon the 
pressure which is caused by the tough fibrous margin of the ingui- 
nal apertures or the condensed neck of the sac. The viscera 
may begin to suffer from the constriction immediately after their 
protrusion, or may not do so until long afterwards, on the occa- 
sion of another portion being suddenly forced down into the sac, 
or from the intestine becoming gorged with its contents. The 
symptoms of strangulation are a twisting burning pain referred 
to the umbilical region, constipation, sickness, and vomiting. 
The patient’s countenance is collapsed, pale, and anxious. His 
pulse is small and feeble, his extremities are cold, and he can- 
not rest. The constipation does not depend altogether, as might 
be supposed, on mechanical obstruction of the bowels, since it 
is observed where the omentum alone is contained in the hernia, 
and does not always prove obstinate where the intestine is con- 
cerned. It seems to be owing chiefly to the perverted action 
of the gut consequent on the pressure which it suffers. At first 
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there is little pain referred to the seat ofthe disease ; but if the pa- 
tient is not relieved, inflammation commences, and then the tumour 
becomes red, tense, painful, and tender to the touch. This inflam- 
mation may extend inwards and prove fatal, like peritonitis proceed- 
ing from any other source, or it may remain confined to the pro- 
truded viscera, and, perhaps leading in the first instance to effusion 
of lymph, terminate in their mortification, when the patient either 
dies, or recovers with a preternatural opening of the gut at the 
groin. The time required for the completion of this process varies 
extremely in its different stages. It is observed to proceed most 
rapidly when the patient is young and stout, and when the hernia 
is small and recent, It is generally more slow in opposite circum- 
stances, but many exceptions occur, and it is never possible to pre- 
dict with any precision the time that will elapse before inflamma- 
tion and its consequences are induced. Mortification rarely takes 
place sooner than eight hours, or later than eight days after the 
strangulation has commenced. 

The treatment of Reducible hernia consists in the use of means 
proper for obviating the predisposing and exciting causes of the 
disease. With this view the inguinal region of the abdominal pa- 
rietes should be strengthened by the mechanical support of a ban- 
dage. - Various contrivances have been employed for this purpose; 
but the patent truss of Salmon and Ody is in general so superior in 
efficiency and comfort, that it does not seem necessary to mention 
the others. A timely use of this apparatus may prevent the occur- 
rence of hernia in persons whose strong predisposition to the disease 
is manifested by a fulness perceptible in the groin during the m- 
pulse of coughing, and by a painful sensation at the same part 
whenever the viscera are subjected to more than usual pressure, as 
in making exertion with the arms, or speaking loud. The predis- 
position being thus guarded against, all sources of excitement must 
be carefully avoided. The patient should abstain from every sort 
of food that by producing flatulence, or in any other way, causes 
distension of the bowels; he ought to correct any tendency that 
may be observed to accumulation in the intestinal canal; and he 
should never engage in exercises or employments that require se- 
vere bodily exertion. In the treatment of congenital hernia, it is 
of great consequence that the truss should be applied as early as 
possible, in order that the natural disposition which the parts con- 
cerned have to close at the time of birth may be allowed to exert 
its effect, and a radical cure be thus obtained. Beyond this age, if 
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a bandage is ever required, it can very rarely be afterwards dis- 
pensed with. 

In the treatment of Incarcerated hernia, the object should be to 
remove the obstacles which oppose reduction. The intestines 
should be unloaded by the free administration of purgatives and 
injections. If there is reason to suppose that the resistance to the 
return of the protruded parts depends on thickening and induration 
of the omentum, which sometimes can be felt through the parietes 
of the tumour, the patient should be confined to bed, restricted to 
a slender diet, and depleted from time to time by bleeding, or ca- 
thartics, with the view of producing, during the general emaciation 
of the body thus induced, a sufficient diminution of the omental 
mass to permit the accomplishment of reduction. In the case of 
adhesions existing between the viscera and sac, the only practicable 
mode of overcoming the difficulty would be to lay open the contents 
of the hernia, and separate their morbid connections. Operations 
have accordingly been performed for this purpose, but their almost 
uniformly fatal result ought to deter all prudent surgeons from re- 
peating such attempts. And if the gentle means above-mentioned 
should prove unavailing, it will be better to advise the patient to 
be satisfied with such palliation of his complaint, as may be obtain- 
ed from strict attention to the state of his bowels, abstinence from 
all violent exertions, and the support of a bag truss, than to endan- - 
ger his life by trying to effect a radical cure with the knife. 

The Strangulated condition of hernia being attended not only 
with extreme suffering, but also with great and immediate danger, 
demands the most speedy and decided assistance of the surgeon. 
His first object is of course to effect reduction; and this he imme- 
diately endeavours to perform by a careful manipulation, which is 
named the Taxis. ‘The patient should be laid reclining, with his 
shoulders and pelvis slightly elevated, to relax the parietes of the 
abdomen; and with the same intention, the thigh of the affected 
side should be bent upwards and inwards, as the fascia lata is thus 
prevented from causing any tension of the abdominal fascie to 
which it is connected. The hernial tumour is then to be grasped 
at its neck, and compressed with the points of the finger and thumb, 
which at the same time pull it slightly outwards. The size of the 
parts at the ring having been thus diminished, the pressure is to 
be directed gently but steadily upwards, in the direction of the in- 
guinal canal. When, in consequence of this proceeding, the slight- 
est gurgle is heard or felt, or the size of the swelling is perceptibly 
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diminished, the reduction, in general, may be very soon completed. 
The larger the hernia is, the more may be expected from this ma- 
nipulation, and vice versa. ‘There is almost always some serous 
effusion into the cavity of the sac, and in small tumours, especially 
these of recent production with acute symptoms, the bulk of the 
fluid bears a large proportion to that of the intestine or omentum. 
External pressure, consequently, however carefully employed, can- 
not possibly have its effect confined to the neck or any other por- 
tion of the strangulated parts, since, through the medium of the 
fluid, its force must be diffused over the whole surface, and there- 
fore urge the entire mass against the narrow aperture by which it 
is required to return. While circumstances are thus opposed to 
the beneficial influence of pressure from without, it is obvious that 
the small size of the protrusion, which is often not larger than the 
point of the finger, and seldom exceeds that of a walnut in most 
cases, will afford little resistance to an effect in the opposite direc- 
tion. It accordingly often happens that after the Taxis has failed, 
the tumour suddenly and, as it seems, spontaneously disappears, no 
doubt through the operation of some internal change in the condi- 
tion of the bowels or omentum. 

Such being the case, in the event of the Taxis failing, it is ob- 
viously proper to use means that may produce some effect of the 
kind requisite for withdrawing the protruded parts into the abdo- 
minal cavity. Of these may be mentioned a change of posture, by 
elevating the pelvis and bending the shoulders backwards, in order 
to make a drag on the strangulated viscera—the administration of 
- enemata to evacuate the intestines, and thus lessen the resistance 
to return—bleeding largely to diminish the contractile tone of the 
muscular fibres—using the warm bath with the same view—and in 
addition to it also employing opium or tobacco. The application of 
cold externally, and the internal use of tartrate of antimony, or 
purgatives, are means occasionally resorted to, but with more ques- 
tionable advantage. 

The choice of means for the purpose of promoting reduction must 
be determined by the circumstances of the case. When the patient 
is strong or plethoric, it will always be right, in the first instance, 
to abstract a considerable quantity of blood. Repeated injections, 
or the warm bath, if it can be procured, should also be constantly 
employed. In regard to tobacco it is necessary to be cautious, 
lest too great depression be mduced by its use, so as to render thé 
patient unable to bear an operation in the event of this measure 
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proving necessary. The safest plan is to inject 10 or 12 grains infused 
in an English pint of water, and repeat this if it seems requisite. 
The bowels having been thus, if possible, unloaded, and the spas- 
modic tension of the abdominal muscles, which is caused by the 
irritation of the disease, and reacts injuriously upon it by tightening 
the fasciee which produce the stricture, having been subdued or di- 
minished, the taxis is again to be tried. If a patient and careful 
trial of it should fail, in the more favourable circumstances that 
now exist, the surgeon must think of removing the resistance by 
dividing the stricture with the knife. It is difficult to determine 
how long the operation may be safely deferred, as inflammation 
and gangrene supervene much more quickly in some cases than 
in others. The best course is to operate so soon as a fair trial has 
been given without success to the taxis, and the measures which 
promote it, especially bleeding, and the warm bath if it can be 
procured. It should be recollected, 1. that the danger of the ope- 
ration itself is very inconsiderable; and that, consequently, the pa- 
tient should not, from fear of incurring it, be subjected to the 
greater risk, or rather almost certainty, of a fatal issue, which at- 
tends the disease when allowed to follow its own course. 2. That 
the progress of the bad consequences is usually rapid, in proportion 
as the hernia is small, recent, and tense. 3. That in small recent 
hernias there is least advantage to be expected from waiting. 4. 
That in large hernias, strangulated in consequence of congestion, 
there is most assistance to be looked for from the continued use of 
purgatives and injections. 5. That the operation is attended with 
least danger in cases where the tumour is small and recent; and 
with most where it is large and of old standing. 

When the operation is judged necessary, the patient should be 
brought to the edge of his bed, so as to present the groin in a fa- 
vourable position. His shoulders ought to be elevated a little, and 
the thigh of the affected side is to be slightly bent. The operator 
having shaved off the hairs, makes an incision about three inches 
long, in the direction of the inguinal canal, beginning rather above 
the commencement of the tumour, and continued down the middle 
or most projecting part of it, towards the bottom. This incision is 
most conveniently accomplished by lifting up a fold of the integu- 
ments, together with as much as possible of the loose cellular tissue 
exterior to the tense parietes of the tumour, and running the knife 
through it with the back turned towards the sac. If the superficial 
epigastric, or any other artery of the integuments which may have 
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been cut, threatens to bleed. much, it should be tied before going 
farther. ‘The surgeon has then to divide the layers of fascize which 
cover the sac; and the old method of doing this was to cut them 
successively upon a grooved director thrust under them, so as to 
elevate portion by portion. Instead of a practice so tedious and 
perplexing, it is better to dissect down to the peritoneum, either by 
cutting through the fasciz as they lie stretched upon the sac, with 
the hand unsupported, as Scarpa advises, or by raising them with 
the forceps, cutting the fold thus elevated with the knife held parallel 
to the sac, and then dividing each layer in succession, upwards and 
downwards, to the extent of the external incision. The best instru- 
ment for this purpose is the knife represented in Plate I. Fig 4. 
It is generally said, that the peritoneum may be recognized by a 
bluish appearance which it presents, owing to the presence of fluid 
contained within it, and by its more loose connections than those of 
the superjacent parts; but these characters are deceptive ; and it is 
fortunately not necessary that this recognition should be effected 
previous to opening the sac. If it is opened in the same way that 
has been recommended for cutting through the fascize, there will 
be no danger of wounding the contained viscera; and so soon as 
they are exposed, the dark colour of the intestine, and the smooth 
glistening internal surface of its peritoneal covering, which contrasts 
remarkably with the rough and bleeding external surface of the sac, 
and those of the fascize, mdependently of any other signs, will at 
once assure the surgeon that he has opened the sac. When the 
hernia is small, its coverings and the sac ought always to be divided 
first at the fundus, or bottom of the tumour, as they are there most 
apt to beseparated from the intestine by serous fluid, which is almost 
always present in more or less quantity, and sometimes constitutes 
the principal part of the swelling. In a small hernia also, the sac 
should be opened throughout its whole extent; but if it is large, 
merely such a portion of its neck as may be sufficient for allowing 
the stricture to be reached and divided. If the presence of fluid 
could be depended upon there would be no danger in opening the 
sac ; but as it is occasionally, though certainly very seldom, absent, 
so that the peritoneal covering lies in close contact with the stran- 
gulated parts, it would be extremely imprudent in any case to ope- 
rate with reliance on the protection which is thus not certamly af- 
forded. The safest mode of proceeding is to pinch up a small por- 
tion of the sac with the forceps, and then to divide it, holding the 
knife parallel with the surface of the tumour. Wherever an aper- 
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ture, however small is made, fluid, if any is contained in the cavity, 
escapes, and the smooth shining surface of the contained viscera is 
readily recognized. While the forceps still retain their hold of the 
membrane, a blunt-pointed curved bistoury (Plate I. Fig. 5.) should 
be introduced and carried to the requisite extent, with the addi- 
tional protection of the operator’s finger interposed between it and 
the intestine. 

After the protruded viscera have been exposed, the next step of 
the operation is to divide the stricture. This might be done in any 
direction, were it not that the epigastric artery and spermatic cord, 
lying in the neighbourhood of the neck of the sac, limit the choice 
within more narrow bounds. When the hernia protrudes through 
the internal opening of the canal, it is seated anteriorly to the cord, 
and has the epigastric artery on the pubic side of its neck. In cases 
of old standing, where the tumour attains a large size, the sperma- 
tic vessels are sometimes separated from each other, and found on 
the lateral, or even anterior part of the sac. In such cases, too, 
the obliquity of the canal becomes much diminished, and it is often 
at length impossible to tell, by external examination, whether the 
* hernia is external or internal; in other words, whether it has pas- 
sed through the whole course of the canal, or escaped directly 
through the external ring. When it is of the latter or ventro-in- 
guinal kind, the cord lies on the iliac side of its neck, behind which 
it crosses obliquely downwards, and the epigastric artery is also on 
the same side running upwards and inwards. It appears, therefore, 
that if the stricture were divided by cutting towards the pubis, the 
epigastric would be endangered in the former case; and that, if - 
the knife were carried outwards, it would in the latter subject both 
the epigastric artery and the cord to the risk of injury. As it is 
often difficult, and sometimes impossible, to ascertain positively, 
either from the examination of the tumour, or from its previous 
history, whether the vessels are situated on its iliac or pubic side, 
the safest plan is to cut always upwards, in which direction there 
can never be any risk incurred. The simple probe-pointed bistoury, 
which has been employed for the preliminary part of the operation, 
is the most safe and efficient instrument for dividing the stricture. 
The surgeon should introduce the fore-finger of his right or left 
hand, according to circumstances, between the sac and viscera as 
high as he can, and then, feeling the stricture with its point, carry 
up the knife with its side turned towards the finger, until it is insi- 
nuated between the intestine or omentum and the sac; when turning 
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its edge upwards, he raises the handle gently but steadily, and re- 
peats this process until he perceives that there is a free passage for 
his finger into the abdomen. 

The third step of the operation consists in the management of 
the protruded viscera. Ifthe hernia is recent, and inflammation 
has not been excited, the intestine and omentum present nearly 
their usual appearance, except that the former is more or less thick- 
ened in its coats, and has a dark, purple, or brownish colour. In 
such circumstances, the gut should be returned first by gentle pres- 
sure, similar to that employed in the taxis, and then the omentum. 
If effusion of lymph has taken place on the surface of the intestine 
in consequence of inflammation, the reduction may be performed as 
in the former case, but, of course, with a less favourable prognosis. 
_ If old adhesions, existing between the surfaces of the intestine, or 
between them and the sac, oppose reduction, they ought to be di- 
vided when this is practicable, and when it is not, the parts must 
be left to themselves; the integuments being brought together, or 
simply covered by a pledget of ointment. It might be expected 
that more of the intestines would thus be permitted to escape, but 
it is found that when the stricture has been freely divided,—the ~ 
functions of the bowels restored,—and the patient confined to the 
horizontal posture, the protrusion gradually diminishes, and finally 
withdraws itself into the abdomen. ‘The same practice is proper 
when the caput cecum has descended. Should the omentum be 
so thickened and indurated as not to permit reduction, it may be 

cut away as far as is necessary, any vessels that require ligatures 
being tied. But from what has fallen within my own observation, 
J am quite sure that it is better either to return the omentum, if 
possible, or to leave it still remaining in the sac, than to practice 
excision of the indurated portion, since there is thus incurred a 
risk of several bad consequences. © In the first place, whether from 
the wound alone or the ligatures, which are frequently required in 
considerable numbers, inflammation is apt to be excited ; and second- 
ly, that most troublesome and dangerous occurrence, ulceration 
of the intestine, is apt to happen, probably from the bowel adhering 
to the wounded part of the omentum, and losing the protection of 
its serous covering, which is slow to undergo the ulcerative process. 
Lastly, when the intestine is discovered by its soft consistence and 
fetid odour to be in a mortified state, any attempt at reduction would 
be highly imprudent, since the patient’s only chance of escape from 
the fatal effusion of its contents into the abdominal cavity, depends 
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upon lymph being thrown out at and around the mouth of the sae. 
If this barrier be broken up, death will inevitably happen, and there- 
fore the surgeon should either leave the contents of the hernia as 
he finds them, or limit his interference to laying the gut freely 
open if it is not so already, after which a soft poultice, or pledget 
of emollient ointment, may be placed on the part. After the ope- 
ration, unless circumstances should require the wound to be kept 
open, its edges ought to be drawn together by stitches, and have a 
thick compress of folded lint supported by a bandage applied over 
them. 

When things go on well the patient experiences relief almost 
immediately after the operation. The tormenting pain of the um- 
bilical region, the sickness, and the vomiting subside, the warmth 
of the body becomes uniformly diffused, the anxious expression of 
the countenance disappears, and a full, soft, moderately frequent 
pulse gives further indication of the salutary change that has taken 
place. In the course of an hour or two, one or more, usually se- 
veral, copious evacuations of the bowels, show not only that the 
_ gut has been relieved from mechanical obstruction, but that it 

has been restored to the due performance of its functions. If this 
favourable event does not occur spontaneously within three or four 
hours, it ought to be gently solicited by giving a table-spoonful of 
castor oil, which may, if necessary, be followed by the injection of a 
mild enema. Tenderness of the abdomen, or uneasiness felt in it in- 
dependently of pressure, will suggest the immediate application of 
warm fomentations, and if it should increase, or be accompanied 
with acceleration of the pulse, heat of skin, thirst, anxiety, or rest- 
lessness, general bleeding, and leeching of the abdomen must be 
resorted to without delay, decidedly and freely, so as if possible to 
subdue the incipient peritonitis. Opium and calomel ought then to 
be administered in doses proportioned to the urgency of the cir- 
cumstances, and tobacco injections, as well as the solution of tar- 
trate of antimony, are very useful in relieving pain and allaying 
any tendency to overaction that may remain after the force of the 
inflammation has been broken. In consequence, probably, of the 
pressure which has been sustained by the gut while strangulated, 
and which there is reason to believe generally occasions a certain 
degree of constriction in the canal for a considerable length of 
time subsequent to reduction, the patient is frequently annoyed for 
days or weeks with occasional symptoms of chronic inflammation, 
for which gentle aperients, administered by the mouth and rectum, 
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leeching, and the counter-irritation of blisters, or tartrate of anti- 
mony, are the best means of counteraction. It is not prudent to 
get out of bed, or, at all events, to quit the horizontal posture 
until the wound is so far healed as to permit the wearing of an effi- 
cient truss, which can hardly ever afterwards be dispensed. with. 

When sloughing of the contents of the hernia takes place, a dis- 
charge of the intestinal matters always ensues for a time through 
the opening thus established in the gut. The cavity of the sac 
gradually diminishes, its orifice contracts, the imteguments sur- 
rounding it become callous, and a preternatural anus is formed. If 
only a part of the circumference of the intestine has been protrud- 
ed, the remaining portion allows some of the contents of the canal 
to descend naturally, and by degrees more of them until little and 
at last none are voided in the groin, the opening of which closes, 
and then the patient obtains a complete cure. The process of re- 
paration is accomplished with difficulty, im proportion to the ex- 
tent of gut that has been destroyed, and when its whole circum- 
ference has sloughed, a complete loop of the intestine having been 
strangulated, it can hardly be effected without some artificial assist- 
ance. In this case the two contiguous walls of the gut constitute a 
septum which directs the flow of matters passing through the canal 
so as to make them issue at the preternatural orifice; and some- 
times the upper part of the tube is inverted, and protrudes through 
it, forming a tumour of various size in the groin. Different me- 
thods have been employed for dividing this septum, and thus pro- 
moting the natural changes that lead to recovery. Incision is dan- 
gerous from the risk of cutting too much, and allowing the intesti- 
nal matters to be effused into the cavity of the abdomen. A liga- 
ture passed through the septum by means of a needle, which was 
first thought of by Dr Physick of New York (1802), is more safe 
in the first instance, but must subject the patient to the chance of 
symptoms similar to those of strangulated hernia; and the plan of 
M. Dupuytren (1813) seems to be on the whole the best. It con- 
sists in compressing the septum between the blades of forceps (Fig. 
g Plate I.) made to meet very accurately, the one being received 
into a groove of the other, and regulated in their approximation by 
ascrew. ‘The pressure is thus completely under control, and can 
be increased, diminished, or altogether withdrawn according to cir- 
cumstances. 

The sloughing of a hernia is not the only cause of preternatural 
anus. It may be produced also by ulceration of the intestine after 
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it has contracted adhesions to the parietes of the abdomen, or by 
wounds. It is always a source of extreme annoyance, and some- 
times occasions dangerous symptoms, by the aperture proving in- 
adequate to discharge the contents of the gut, while they are pre- 
vented from descending by their natural route. The treatment, 
therefore, deserves much attention. In the first instance, it is suf- 
ficient to keep the part clean, and prevent eversion of the upper 
extremity of the gut by applying gentle pressure, which is also use- 
ful by directing the feculent matters into their old channel. If the 
gut has become everted, it ought, if possible, to be immediately 
reduced; and in case this cannot be accomplished, its more gra- 
dual return must be promoted by permanent pressure, slender diet, 
and the horizontal posture. Should the aperture not contract, 
though there is no protrusion of the intestine, it may be concluded 
that a septum exists between the two extremities of the tube above 
or below the aperture; and its situation having been ascertained 
by careful examination, the compressing instrument of Dupuytren 
is to be cautiously employed. The blades of the forceps should 
be at first very gently approximated, and never tightened so as to 
occasion any disagreeable symptoms. When the piece included is 
detached by ulceration, and the forceps fall off, the case must be 
treated by gentle pressure and attention to the bowels, as if the 
septum had not existed. 


Femoral Hernia. 


The femoral vessels descending along the inner margin of the 
psoas magnus rest upon a fascia which covers that muscle, together 
with the neighbouring ¢liacus internus, and also lines the cavity of 
the pelvis. This zac fascia, as it is named, is united to the fascia 
transversalis, so as to appear quite continuous with it, when both 
are brought into view by stripping off the peritoneum from the in- 
ner surface of the abdominal parietes. ‘They leave, however, an 
oval aperture to let the vessels pass through them, which it is ne- 
cessary to consider particularly. The union of the two fascie is 
continued from the pubis for about an inch and a-half towards the 
ilium, in the direction of the linea oleo-pectinea, where it terminates 
by a sort of crescentic margin, that is seen very distinctly when the 
parietes are held up and surveyed from the inner side, after the pe- 
ritoneum has been removed. Where the fascize thus meet together, 
they are intimately and inseparably connected with the reflected 
margin of the tendinous fascia of the abdomen (tendon of the ex- 
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ternal oblique) which is attached to the tuberosity and crest of the 
pubis, and also with the superficial fascia of the abdomen, together 
with the fascia lata of the thigh. On the iliac side of this crescen- 
tic margin, with the interposition of some loose cellular substance 
and fat, the vessels lie, resting on the fascia iliaca which here be- 
comes attached to the bone, and covered by the union of the three 
abdominal fascize, which form a bridge over them that has been 
named the crural arch. Between the vessels and spinous process 
the iliac and transversalis fascie again unite, and allow the zacus 
internus, together ‘with the psoas magnus muscle, to pass under 
them to the trochanter minor. The fascize are here closely connect- 
ed with the vessels, or rather with their sheath of dense cellular sub- 
stance, in which they insensibly lose themselves when traced by 
dissection. The vessels are now, properly speaking, in the thigh, 
and become covered with the fascia lata, which has an oval aper- 
ture in it on their pubal side, immediately below Poupart’s liga- 
ment, through which the vena saphena finds access to the femoral 
trunk. The fascia lata, at the margin of this aperture, loses itself 
on the sheath of the vessels. On their pubal side it passes up, rest- 
ing on the pectineus muscle, and becomes continuous with the iliac 
fascia, and on the iliac side, while uniting directly with the ab- 
dominal and pelvic fasciz, it sends a falciform process inwards over 
the vessels to the pubis, so as thus to enter into the formation of 
the crural arch throughout its whole extent. It thus appears that 
the femoral is separated from the inguinal canal, merely by the 
fascia transversalis and reflected margin of the tendinous fascia 
(tendon of the external oblique. ) 

When the viscera protrude through the space between the ves- 
sels and crescentic margin of the crural arch, they constitute what 
is called a Femoral Hernia. The sac in this case is covered by 
no fascia, properly speaking, having superjacent to it merely the 
loose cellular substance which occupied the passage, and the thick 
mass of cellular substance, glands, and fat, which lies in the trian- 
gular hollow at the upper part of the thigh between the pectineus 
and sartorius muscles. This irregularly laminated and tough tis- 
sue, when stretched by the tumour, often presents, on dissection, 
the appearance of layers, but these are very variable in number as 
well as thickness, and cannot be distinguished in an operation. 
The fasciz, therefore, are interesting in regard to femoral hernia, 
merely in so far as they constitute the stricture that opposes the 


reduction of the bowels. 
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The causes of femoral, like those of imguinal hernia, are predis- 
posing and exciting. The predisposition to femoral hernia is near- 
ly as much greater in the female, as that to inguinal hernia is in 
the male, owing to the breadth of the pelvis in the former sex, and 
the consequent width of the femoral apertures. The exciting cir- 
cumstances are similar to those that have been mentioned, but are 
apt to be assisted in their operation by the distended state of the 
abdomen to which females are liable from pregnancy; and many 
of the femoral hernias which occur in practice are accordingly re- 
ferred to the violent expulsive efforts of parturition. The ileum 
and omentum are the parts usually protruded. The tumour is ge- 
nerally of a small size, and sometimes can be discovered only by 
feeling in the situation where it is suspected. On account of this 
circumstance, which is apt to conceal the disease from the patient, 
and also because females are apt to be prevented by feelings of 
delicacy from disclosing its existence, it is prudent on all occasions, 
where symptoms indicative of hernia are complained of, to insist 
upon an examination of the groins. 

The diagnosis of femoral hernia is often more difficult than that 
of inguinal. When reducible, it may be confounded with psoas 
abscess pointing under Poupart’s ligament, and in the two other 
conditions of incarceration and strangulation it is frequently dis- 
tinguished with difficulty from swelling or inflammation, of the in- 
guinal glands. If the tumour depends on a reducible hernia, it 
will disappear under moderate pressure, or by assuming the hori- 
zontal posture ; but if it is owing to a collection of matter, though 
lessened perhaps, it will not be entirely removable by pressure, 
however carefully applied, so long as the patient remains erect. 
From chronic swelling, or acute inflammation of the glands, it may 
be distinguished by the thickness and fixture of its neck—its more 
smooth and globular surface—and generally by its history. If a 
hernia, the tumour will either have existed for a length of time 
previously, and given indication of its nature by some of the cha- 
racteristic symptoms, or have appeared suddenly in consequence 
of a violent exertion. Glandular swellings again, if chronic, will 
probably have had their nature ascertained, and if recent, are usual- 
ly connected with some source of irritation that leads to their re- 
cognition. It is important, however, to know that the glands may 
become suddenly large and. painful in consequence of the strain 
from a violent effort, in which case sickness, vomiting, and consti- 
pation, are not unfrequently induced by the irritation. Enlarged 
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elands also occasionally exist along with a hernia, and render its 


diagnosis by examination extremely difficult, and even sometimes 
impracticable. In all cases of doubt, when other means fail in af- 
fording relief, it is the duty of the surgeon to cut down upon the 
swelling, and ascertain its nature. ‘The symptoms of femoral are 
the same as those of inguinal hernia. But it is observed, that the 
bad consequences of strangulation are particularly severe and rapid 
in their progress, which is no doubt to be ascribed to the small size 
of the protruded portion of intestine, and the extreme tightness of 
the stricture. 

The treatment of femoral hernia is to be conducted on the same 
principles which have been fully explained above. If it is reduci- 
ble, a truss should be carefully worn afterwards ; and it is here even 
more necessary than in obviating the predisposition to inguinal rup- 
ture to fit the bandage properly. The cushion should be more con- 
vex, and it may be requisite to prevent its displacement upwards 
by an additional strap passmmg round the thigh. When incarce-. 
rated, it should be subjected to the measures that favour reduction ; 
and if it resists, must be prevented as much as possible from in- 
creasing by the compression of a suspensory bag. It may be ob- 
served, that femoral hernia is rarely met within this state. Lastly, 
in case of strangulation, the taxis, together with its subsidiary 
means, if necessary, must be had recourse to without delay, so that 
no time may be lost in dividing the stricture, if this should prove 
the only resource. 

_ In performing the operation it is generally better, on account of 
the smallness of the tumour, and thickness of the superjacent parts, 
to make, instead of a simple incision, one in the figure of the letter 
T. The transverse part of it should be as high as the neck of the 
swelling, that is, close to Poupart’s ligament, and is most readily 
effected by lifting up a fold of the skin, together with as much as 
possible of the parts below that can be separated from the sac, and 
running a knife through it with the back turned towards the sac. 
The surgeon may then cut safely from the centre of this incision 
downwards, to the same depth with it. He next lays aside the two 
small flaps thus formed, and proceeds to expose the sac, by raising 
and dividing with the forceps and knife the layers of condensed cel- 
lular substance which cover it. If glands come in the way, they 
must be dissected off the hernial tumour; and when the sac is ap- 
proached, the operator should be particularly careful to elevate the 
layer he wishes to divide at the fundus or most projecting part of 
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the bag, ae there is here most fluid between it and the enclosed in- 
testine. In cases of femoral hernia requiring operation, the contents 
of the tumour are almost always recently protruded, and therefore 
seldom present those adhesions or other morbid alterations which 
frequently render the inguinal operation so embarrassing. 

The direction in which the stricture should be divided has af- 
forded fruitful subject of discussion. If the knife is carried up- 
wards, so as to cut through the crural arch, it must evidently en- 
danger the spermatic cord or round ligament. This, therefore, 
which was the old operation, is decidedly objectionable. Gimber- 
nat of Madrid observed (1793) that the stricture in femoral hernia 
on the pubic side of the neck of the sac was not situated, as had 
been erroneously believed before, at the tuberosity of the pubis, but 
at the distance of between one and two inches from it, and was 
formed by what is now called the crescentic margin of the crural 
arch, The attachment of the fascize to the bone, between this point 
and the tuberosity of the pubis, has been named Gimbernat’s liga- 
ment, an appellation which, by conveying the idea of a distinct in- 
dependent structure, has occasioned much confusion. Having as- 
certained this important anatomical fact, Gimbernat introduced a 
new method of relieving the stricture, which was to cut inwards 
from the neck of the sac towards the pubis. He operated very 
rudely, by passing a grooved director and bistoury between the in- 
testine and stricture into the abdomen, and then separating them 
so as to make a very free division of the fasciz, and thus endanger 
the bladder, or even the uterus if distended. The principle of the 
operation, however, being good, was adopted in practice, and would 
probably long ere now have been invariably acted on, were it not 
that, in post mortem examination of femoral hernias, the obturator 
artery has been found rising from the epigastric or external iliac 
and encircling the neck of the sac. This origin of the artery is now 
ascertained to be far from unusual, but there is reason to doubt 
that the vessel will often allow the hernia to protrude between it 
and the trunk from which it rises, so as to lie on the pubal side of 
the sac, and be in the way of the knife, and even though it were to 
be so situated, there seems little danger of cutting its coats in di- 
viding the stricture, provided this part of the operation be properly 
performed. The tumour, which is generally very small, depends 
principally on fluid accumulated in the sac, and the portion of in- 
testine subjected to strangulation is often no larger than the point 
of the finger ; but even though it should equal in size a pigeon’s 
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ege, which it seldom exceeds, a very slight dilatation of the stricture 
is sufficient for permitting reduction. Instead of the coarse and 
dangerous procedure of Gimbernat, therefore, the division of the 
tight edge of the fascize should be effected very gently and cau- 
tiously. ‘The surgeon having introduced his fore-finger into the 
sac close up to its neck, with the nail turned towards the intestine, 
feels for the crescentic margin of the fasciee, or rather for its situa- 
tion, since in cases requiring an operation the stricture is too tight 
to permit the smallest part of the finger to be passed through. He 
then carries up a blunt-pointed slightly curved bistoury along his 
finger, towards which the flat side is turned, and carefully insinuates 
its point within the stricture, which being accomplished, he turns 
the knife so as to direct the cutting edge to it; and if sufficient di- 
latation is not thus obtained, he presses the edge of the knife on the 
tense fibres without using any sawing motion. As room is gained, 
he presses his finger gradually forwards, until he feels that the 
point is fairly within the abdominal cavity, when he may be sure that 
enough has been done. It often happens that, immediately upon 
the return of the protruded viscera, a quantity of serous fluid es- 
capes from the abdomen, which has an alarming appearance, but is 
not of the slightest consequence. ‘The after-treatment of the pa- 
tient should be conducted on the same principles which have been 
explained in regard to inguinal hernia. It may here not be impro- 
per to notice a question which has of late been agitated with conside- 
rable keenness. This is, whether in operating for hernia it is neces- 
sary that the sac should be opened, and whether it would not be bet- 
ter to relieve the stricture without cutting into the cavity of the peri- 
toneum. The advantage contended for in favour of the latter prac- 
tice is its lessening the risk of inflammatory consequences. In oppo- 
sition to it many strong objections readily appear,—as, in the first 
place, the difficulty, or rather impracticability of safely dividing a 
tight stricture without the assistance obtained from introducing a 
finger into the sac as a guide for the knife ; secondly, the inefficiency 
of pressure to reduce the protruded parts, unless the orifice through 
which they have escaped be rendered very free indeed, so long as 
it operates through the medium of fluid contained in a bag ; third- 
ly, there is the fear of returning the sac along with the viscera, in 
which case strangulation may still be maintained by its narrow 
neck ; fourthly, there is ground to believe, that the neck of the sac 
is in general much concerned in causing the strangulating con- 
striction, so as to require division no less than the fascial stricture 
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itself; and, lastly, there is the chance of returning the intestine in a 
state improper for reduction, or of being foiled in doing so from 
adhesions or other morbid changes, requiring free inspection, and 
the use of the knife for their removal. | 


Umbilical Hernia. 


Children are sometimes born with a malformation of the abdo- | 


minal parietes, which exposes the peritoneum of the epigastric re- 
gion to view, and allows the viscera to protrude, notwithstanding 
any pressure that may be employed to prevent them from doing 
so. Such imperfectly formed beings generally die soon after birth ; 
and if they survive, must labour permanently under the inconve- 
nience which attends the unprotected condition and displacement 
of their bowels; all that art can do being to afford some mecha- 
nical support, where the parietes of the abdomen are defective, by 
means of a firm case of leather or other suitable material. But, 
independently of this defective structure, the viscera may be pro- 
truded through the umbilical aperture, or passage for the vessels 
of the foetus, the thin skin which is formed after the separation of 
the cord being distended by the sac of peritoneum. Such an oc- 
eurrence can take place only within a short period after birth, 
since the umbilical opening subsequently becomes obliterated, and 
occupied by a firm unyielding cicatrix. Hernia occasionally ap- 
pears in the adult near the umbilicus; but then it is always situ- 
ated in a preternatural aperture, and is said to be Ventral. ‘True 
umbilical hernia in the adult is always congenital. 

In the treatment of this species of hernia, it is of great conse- 
quence that reduction should be effected and maintained while the 
aperture still retains its disposition to become obliterated, so that 
a radical cure may be effected, and the patient saved from the ne- 
cessity of wearing a bandage permanently. In children where 
there is no malformation, and merely a relaxation of the umbilical 
opening, this may in general be easily accomplished, by returning 
the protruded viscera, then placing a conical shaped compress, 
such as a nutmeg enveloped with lmt, on the opening through 
which they passed, and, lastly, affording sufficient pressure by ap- 
plying cross straps of adhesive plaster. This attains the object 
better than a circular bandage, which necessarily compresses the 
general cavity of the abdomen, and thus, though it counteracts the 
predisposition by strengthening the parietes, tends to excite the 
disease. In the slight degree of this complaint, usually met with 
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in infants, which merely presents the appearance of a thimble-like 
protrusion from the umbilicus, it is not necessary to employ any. 
means of treatment, as the parts svon assume a normal state through 
spontaneous contraction. In adults such simple measures are not 
sufficient, and more powerful pressure is required. ‘The best ap- 
paratus for the purpose consists of two broad circular cushions, one 
of which is placed on the back, and the other opposite the seat of 
the hernia, which may be connected by a spring with any requisite 
degree of force. Additional security for this bandage can be rea- 
dily obtained, if found necessary, by means of straps passed under 
the perineum, or brought over the shoulders. | 

Incarcerated and strangulated umbilical hernia should be treated 
on the same principles as those which have been explained. When 
the operation is judged requisite, a crucial incision should be made 
through the integuments, having the most prominent part of the 
tumour for its centre, unless the hernia is very large, when it will 
be sufficient to make a simple incision two or three inches long, at 
the base of the swelling, directed towards the centre. The sac is 
to be exposed and opened in the same way that has been already 
described, and the stricture may be divided on any side, or, what 
is better, on several sides, so that no one is cut very extensively. 
The omentum is in this situation apt to cover the viscera, and ought 
to be carefully disengaged from them before being either cut away 
or reduced. 


Ventral Hernia. 
What has been said regarding umbilical hernia will apply in all 


respects to ventral hernia, with the exception, that a radical cure 
is impracticable, and that, as the disease is almost exclusively con- 
fined to adults, some powerful means of compression are always 
required. Protrusions of this kind are not common, and when 
they do occur, are generally situated in the linea alba near the 
umbilicus; but the records of surgery show, that they may take 
place in almost every part of the abdominal parietes. 

Hernia Dorsaiis, or through the Ischiatic Notch,—Hernia of 
the Foramen Ovale—and Hernia of the Perineum are so extremely 
rare, that it does not seem necessary to detail the particulars of 
the few cases in which they have been observed. In a case of 
perineal hernia that came under my notice, the patient, a mid- 
dle-aged female, made a narrow escape, from having the tumour 
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opened instead of an abscess. The swelling was larger than a tur- 
key’s egg, and lay between the anus and tuberosity of the rectum. 


Iliac Abscess. 


Collections of matter are sometimes formed in the iliac or in- 
guinal regions, lying between the parietes of the abdomen and the 
peritoneum. As the gut on the right side is in this situation partly 
uncovered with peritoneum, there is a risk of ulcerative absorption 
being induced in its coats by the pressure of the confined fluid, so 
as to form a preternatural opening into the caput cecum, which 
may become a stercoraceous fistula if the mteguments also give 
way. To prevent this occurrence, it is right in such cases to make 
an early aperture. This complaint is met with most frequently in 
females soon after delivery, but is not confined to this condition ; 
and I have even met with it, though certainly very seldom, in pa- 
tients of the other sex. The abscess is generally of a subacute 
character, and, from its insidious formation, is apt to escape recog~ 
nition. 
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PELVIS. 


Imperforate Anus. 


Dericrency or imperforation of the anus is a congenital disease, 
and exhibits several varieties which must be distinguished in prac- 
tice. Sometimes the rectum is completely formed, with the ex- 
ception of having its orifice closed by a thin membrane, which al- 
lows the dark colour of the meconium to be discerned through it. 
This obstruction, instead of existing at the extremity of the gut, 
may be situated a little above it, so as to require the introduction 
of a finger or probe for its discovery. The rectum is also occa- 
sionally found to be deficient at its lower part, becoming nearly 
or altogether impervious at the distance of an inch or more from 
where the anus ought to be. In such cases, there is not unfre- 
quently a communication between the intestine above the obstructed 
part and the vagina of the female, or the uriary bladder of the 
male, the former of which complications has sometimes proved suf- 
ficient for affording passage from the bowels during the course of 
a long life. 

The symptoms of imperforate anus are swelling and tension of 
the abdomen, vomiting, and absence of the usual evacuations from 
the bowels. If the child is not relieved by having an aperture ef- 
fected for the escape of the confined feculent matters, it must 
speedily perish,—and an examination of the rectum should there- 
fore be always instituted without delay, when there are symptoms 
indicative of obstruction, and more especially when there is no 
discharge of meconium. 

In case of simple closure, without deficiency of the out, the 
membrane should be punctured, and then freely divided m a cru- 
cial direction with a probe-pointed bistoury or scissors, guided on 
the finger. To prevent contraction of the wound, it will be ne- 
cessary to introduce daily, until the cure be completed, a large 
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tent of lint or cotton smeared with some unctuous matter. If 
there is no appearance of an anus, and the lower part of the rec- 
tum is wanting, the prognosis must be very unfavourable, since 
such a malformation is usually associated with other imperfections 
of the system; and though it should not be so complicated, is re- 
medied with great difficulty,—as the opening made by incision 
through the integuments and subjacent tissues, even if it reaches 
the rectum, and suffices in the first mstance for allowing the eva- 
cuations, is very apt to contract, or become almost obliterated, not- 
withstanding every care that can be taken to prevent it from do- 
ing so. The child should be placed upon its back, and have its 
thighs held up so as to expose the parts fairly to view. The sur- 
geon then makes an incision about an inch in length in the mesial 
plane, having its posterior extremity about half an inch distant from 
the os coccygis. Making way with the knife, he introduces his fin- 
ger in the direction of the hollow of the sacrum,—and if the gut is 
near, he will discover it by the fluctuation of its contents. If he 
succeeds in puncturing the coats of the intestine, the opening is to be 
enlarged to a suitable extent, and prevented from closing by the in- 
troduction of a tent. But if he fails in finding the gut within the dis- 
tance of at most two inches from the surface, he need not prosecute 
the search farther. In cases where a communication exists between 
the rectum and bladder or vagina, assistance may be derived in dis- 


covering the obstructed extremity by introducing a director through — 


the preternatural passage into the cavity of the intestine. There 
are some cases on record in which life has been preserved for a 
time by cutting into the caput cecum in the right iliac region, or 
into the bladder through the perineum ; but such desperate attempts 
can hardly be recommended. 


Stricture of the Rectum. 


Stricture of the rectum sometimes, but very rarely, exists as a 
congenital imperfection, and almost always depends upon changes 
in the structure of the coats of the intestine taking place in the 


progress of life, especially durimg its middle and later periods. 


Like stricture of the cesophagus, it may be caused either by simple 
contraction, with thickening and induration of the gut, or by mor- 
bid degeneration of its constituent tissues, in which case the result- 
ing tumour is usually of a carcinomatous nature. 

The symptoms of simple stricture are slow, painful, and imper- 


fect evacuations of the bowels,—the desire to empty the rectum 
3 


PELVIS. : 331 


continuing after the most powerful and prolonged efforts of expul- 
sion,—the discharge of fluid matters with great force, as if from a 
squirt,—the appearance of the solid evacuations in the form of slen- 
der cylinders or small round masses,—and the admixture of a large 
quantity of mucus, often bloody, with the feculent excretions. The 
disease generally manifests itself very insidiously, and before long 
is usually accompanied with a distended ‘state of the abdomen, 
which is owing partly to retention of the intestinal contents, and 
partly to a tympanitic condition induced by the irritation. The | 
desire to empty the bowels becomes at length almost incessant, and 
the frequent attempts which are made to do so being seldom fol- 
lowed by any evacuation except of fluids, there is a risk of erro- 
neously supposing that the patient labours under diarrheea, and with 
this view of prescribing astringent, or other kinds of constipating 
medicines which have a tendency to increase the distension of the 
intestine. In all cases of doubt, an examination should be made 
with the finger or a bougie, to ascertain positively whether or no 
there be a stricture. It is generally found about two inches or 
two inches and a half distant from the orifice, but may be situated 
much higher up; indeed some practitioners allege that they are 
able to detect constrictions of the sigmoid flexure of the colon. 
The greatest tact and dexterity cannot ensure even a moderate ap- 
proach to certainty, in exploring the width of a canal so capacious 
and loosely connected as the upper part of the rectum and the 
sigmoid flexure of the great mtestine, as the coats are extremely apt 
to be pushed before the poimt of the bougie, and in different cir- 
cumstances lead to the belief that there is a stricture when there is 
none, or that there is no contraction when it actually exists. It is 
often erroneously supposed that a stricture exists about five or six 
inches up the gut, owing to the resistance caused by the promon- _ 
tory of the sacrum to the introduction of a bougie. The difficulty 
of obtaiming. satisfactory evidence as to the existence of stricture in 
these situations is the less to be regretted, as it is almost always 
seated within reach of the finger, which cannot be deceived; and if’ 
beyond this extent may be deemed quite irremediable. Unless the 
patient be relieved, general emaciation is gradually induced by the 
continual distress, and derangement of the intestinal functions, 
Hectic irritation follows, and death may be the ultimate effect, 
either from gradual exhaustion, or from inflammation of the bowels, 
The progress of the disease is usually very slow, and years may 
elapse before the symptoms are sufficiently severe to excite atten- 
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tion, their insidious approach rendering the patient unaware of 
their presence, even when distinctly marked. In carcinomatous 
contraction of the rectum, the patient suffers the symptoms which 
have been described, and also those attendant upon that kind of 
morbid degeneration, viz. lancinating pains, not constant but se- 
vere, an almost cartilaginous hardness of the rectum, which is felt 
if the finger be introduced to the diseased part, and frequently ex- 
tends to the skin surrounding the anus; also, when the disease has 
advanced to the ulcerated stage, a fetid sanious discharge from the 
anus, together with involuntary evacuation of thin feculent mat- 
ters. In females, a communication with the vagina is often esta- 
blished, and allows the contents of the bowel to escape by it. The 
appearance of the patient further characterizes the nature of the 
case, being thin and cachectic-looking, and exhibiting the greenish- 
yellow complexion usually observed in persons labouring under 
malignant disease. 

In treating simple stricture of the rectum, if it should appear 
that the contraction depends on congenital malformation, which it 
is important to know sometimes escapes observation until an ad- 
vanced period of life, the best course is to divide the constriction 
freely with a knife, and afterwards interpose dressing sufficient to 
prevent immediate closure of the wound or its subsequent contrac- 
tion. But if the stricture be the result of diseased action in the 
coats of the gut, which has caused thickening and induration of 
them, the best remedy consists in the introduction of bougies suc- 
cessively increased in size, which by inducing interstitial absorption 
in the parietes of the intestine, gradually restores them to a natu- 
ral state. Bougies, for this purpose, are employed of various ma- 
terials, such as steel, elastic gum, wood and glass. ‘The two first 
are the best. They should be slightly curved to facilitate their en- 
trance into the rectum, and, if metallic, have a bulging extremity 
to render their passage through the stricture more distinctly per- 
ceptible. Before being used, they ought to be heated by immersion 
in warm water, and anointed with some unctuous substance. There 
is no advantage in allowing them to remain for any length of time 


after being introduced.. They should therefore be immediately - 


withdrawn, and ought not to be employed again before an interval 


of three or four days. Cancer of the rectum is no less incurable | 


than in other situations, and, of course, could not be excised with- 
out inflicting a mortal wound, unless of small extent, and confined 
to the verge of the anus; all, therefore, that can be done for the pa- 
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tient in such unhappy circumstances, is soothing the irritation of 
the disease by opiate injections, the hip-bath, and gentle laxatives. 


Fissures and Ulcers of the Rectum. 

M. Boyer, in his System of Surgery,* describes, under the title 
of Gercure, or fissure of the anus, a very troublesome affection, 
which had previously been almost entirely overlooked. It consists, 
according to him, of one or more small superficial ulcerated chops, 
lying in the direction of the radiated folds of the anus, but rather 
more internally, so as not to be visible without a forcible separa- 
tion of the nates. The distinctive symptoms of the disease are, 
pain in the region of the anus, aggravated during evacuation of the 
bowels, and such a close constriction of the sphincter, as renders 
the introduction of a finger, or even a much smaller body, insuffer- 
ably painful. It may occur at any age, but is most frequently met 
with at and before the middle period of life, and in males much 
more frequently than females. The patient at first merely feels pain 
for some time after evacuations of the rectum, and suffers no farther 
inconvenience in the intervals between them. As the disease ad- 
vances, he experiences more severe and continued distress ; pressure 
of any kind, as that which proceeds from sitting, occasions great un- 
easiness ; and constipation is induced, which, by causing induration 
of the feculent matters, renders the symptoms still more intense. 
Mucus, sometimes tinged with blood, is copiously discharged ; when 
the nates are separated, the anus appears to be absent, owing to 
the close contraction which it suffers from the inordinate action of 
the muscle: and if an attempt is made to introduce the finger, the 
patient involuntarily springs beyond the surgeon’s reach. Any cir- 
cumstances productive of local or general irritation, tend to aggra- 
vate the patient’s suffering ; and those of an opposite kind occasion- 
ally procure for him intervals of comparative ease. The pain is 
especially referred to the situations which the chops occupy. The 
causes of the disease are not well ascertained, but sedentary habits 
and venereal excesses seem favourable to its production. 

For the cure of this complaint, Boyer considered it necessary to 
divide the Sphincter ani, and such has hitherto been deemed the 
only certain means of remedy. Beginning my practice under this 
impression, I have gradually limited the extent of incision, and now 
feel fully warranted to state, that so far from division of the whole 
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muscle being required, cutting the mucous membrane alone is suf- 
_ ficient. - In short, the essential of the operation is, converting the 
fissure into an incision; and for this purpose, instead of the deep 
gash described by M. Boyer, f merely insert the point of a sharp- 
pointed curved bistoury, (Fig. 5, Plate IIL), at the lower end 
of the chop, and bring it out at the other extremity, so as to pass 
under the base and insure its complete division. The small wound 
thus inflicted scarcely requires any dressing, and the patient is at 
once relieved. 

There is a form of this disease which frequently occurs, but is 
seldom recognized, though the symptoms are well marked, and the 
sufiermgs of the patient so great that its discovery is of no small 
consequence, especially as the remedy is equally simple and cer- 
tain. This is an ulcer seated immediately with the sphincter, 
where, of course, it cannot be brought into view by the most forcible 
separation of the nates, and admits of detection only by examination 
with the finger gently introduced, and carried round the circum- 
ference of the gut, so as to feel the condition of its surface. The 
ulcers have an elongated form, and rarely exceed half an inch in 
length, not deep, but indurated at the margin, which facilitates 
their recognition. The patient’s acuté pain when pressure is made 
on the ulcerated surface also assists in the examination. 

The symptoms of this ulcer of the rectum are similar to those 
attending fissures of the anus. There is the same pain after going 
to stool,—the same uneasiness in sitting, when the patient may be 
observed to rest with one hip on the corner of his chair,—and the same 
slimy discharge from the bowels. Uneasy feelings in the urinary 
organs are very generally complained of, especially a disagreeable 
sensation in the perineum, and frequent desire to make water, 
with more or less pain in doing so. I have met with instances of 
twenty and thirty years’ misery from this source, aggravated by an 
endless variety of treatment, sometimes sufficiently severe, directed 
to the urethra by fashionable practitioners in this department of 
practice both at home and abroad. : 

When the presence of such an ulcer has been recognized, the 
patient may be relieved by the following no less simple than cer- 
tain procedure. The operator having gently insinuated the poimt 
of his fore-finger, well-oiled, far enough to feel the exact situa- 
tion and extent of the ulcerated surface, places the poimt of the 
sharp curved bistoury at the margin of the anus, and pushes it up- 
wards so as to pass under the base and issue into the gut above the 
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summit of the ulcer, after which the incision iscompleted. It thus 
resembles that which has been described above for the remedy of 
Fissures, and requires the same treatment, or, rather, is equally 
independent of any. 


Foreign Bodies in the Rectum. 


Foreign bodies are introduced into the rectum, either by de- 
scending through the intestinal canal, or by being forced through: 
the anus. They are prevented from escaping by their size, or shape, 
or by both of these circumstances. Concretions of indigestible 
matters, swallowed along with the food, or mdurated masses of the 
ordinary feculent substance, may obstruct the gut. Fish bones: 
and other hard bodies of a spicular form, after passing through the 
whole length of the intestines, are sometimss detained by the 
sphincter ant. Pieces of wood, glass, earthen-ware, and other mat- 
ters, have been accidentally lodged in the rectum, by patients en- 
deavouring to procure evacuation of their bowels, and still more 
rude articles have been forced into it in consequence of falls on 
the breech. The symptoms of course vary with the bulk and fi- 
gure of the foreign body. If it merely obstructs the passage, the 
patient suffers only from constipation, together with more than 
usual uneasiness and sensation of weight in the region of the rec- 
tum, and if the coats of the gut are punctured or lacerated, the 
additional symptoms of bloody mucus, or blood discharged by stool, 
and pain more or less acute, will indicate the nature of the case. 
But the only method of acquiring certain information as to the state 
of matters, is to make an examination with the finger, and this 
ought always to be done when there is any reason to suspect the ex- 
istence of a local cause of irritation or obstruction in the rectum. 

For effecting the removal of foreign bodies from the rectum, dif- 
ferent means must be employed, according to the circumstances of 
the case. Feculent masses should be softened by repeated injec- 
tions of soap and water,—after which they are, if possible, to be 
broken down with a scoop, the handle of a spoon, or forceps, or, 
if this cannot be effected, extracted entire by the same means. 
Hard, pointed substances are best withdrawn by straight or slight- 
ly curved. forceps, guided with the finger so as first to dislodge, 
and then extract them. If they cannot be got out entire, another 
pair of forceps should be employed to break them into fragments, 
while the principal portion is held steady with those first mtrodu- 
ced. When the difficulty proves extreme, it will be much better 
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to make a free division of the integuments and sphincter, than sub- 
ject the intestine to the risk of injury from violent efforts at ex- 
traction. 


Hemorrhovds. 


By Hemorrhoids, or Piles, are understood tumours of different 
kinds which are met with at the verge of the anus, either without 
or within the sphincter,—in the former of which cases they are 
said to be external, and in the latter internal. They sometimes 
depend on a varicose condition of the hemorrhoidal veins, which 
form round, tense, dark-coloured swellings,—but they more fre- 
quently consist of a morbid growth of the skin or mucous mem- 
brane, and subjacent cellular tissue. When external, they are of 
a round or flattened form, and except when suffering from inflam- 
mation, possess the natural appearance and consistence of the part. 
When internal, they are very vascu- = 
lar, generally of a florid colour, and 
uneven on the surface like a straw- 
berry. External hemorrhoids occasion 
little inconvenience, unless irritated or 
inflamed, when they become much en- 
larged, round, tense, and extremely 
painful, especially if subjected to pres- 
sure. But those of the internal kind 
are productive of more continued dis- 
tress, by protruding from slight exer- 
tions, or bleeding at stool, or exciting 
sympathetic uneasiness in the urinary 
organs. ‘These symptoms are not al- 
ways equally severe, but, while hardly 
ever absent altogether, are apt to 
suffer occasional exacerbations, in consequence of general or lo- 
cal irritation, which constitute what are called fits of the Piles, 
They exist sometimes together, sometimes separately, and one pa- 
tient may complain merely of protrusion of the bowel, or bleeding 
from it, while another refers his sufferings entirely to the bladder. 
The disease is often not detected until an examination is made by 
the surgeon, and this, therefore, should always be done when the 
symptoms are at all suspicious. 

The circumstances that chiefly tend to produce, and also ag- 
gravate hemorrhoidal excrescences, are excitement of the digestive 
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and generative organs, constipation, sedentary occupations, preg- 
nancy, and exposure to cold or wet, which, by deranging the ac- 
tions of the system, is apt to excite local inflammation, especially 
in parts having already a morbid disposition. It follows that the 
most effectual means of preventing the disease consist in using re- 
gular diet and exercise, avoiding excesses of every kind, and obvi- 
ating constipation, if it should occur, by suitable medicine or re- 
gimen. Similar attention will palliate the symptoms; but dur- 
ing the paroxysms it is often necessary to maintain the horizontal 
posture, to facilitate the evacuation of the bowels, by administering 
laxative doses of castor oil and emollient injections, and to allay 
the inflammatory condition of the parts affected by warm fomen- 
tations, the hip-bath, and leeches applied round the margin of the 
anus. Much relief is often obtained in the chronic state of the 
complaint, by regularly injecting a pint of water a little before the 
ordinary time of having a stool, or applying to the tumours an as- 
tringent ointment composed of powdered galls and axunge, or by 
introducing occasionally as large a bougie as can be passed. But 
to effect a radical cure it is necessary to remove the excrescences, 
which may be done either by the knife or ligature. In regard to 
external piles there can be no doubt that excision is the preferable 
mode, being much more speedy, and attended with less pain. It 
may be performed either with a knife or scissors, while the excres- 
cence is held steady with a hook, forceps, or the finger and thumb. 
There is seldom bleeding of any consequence, and if a vessel 
should throw out a jet, it can be readily tied. The excision of he- 
morrhoids from within the sphincter, owing to the greater vascu- 
larity in this situation, and the difficulty of applyimg pressure or 
styptics to the cut surface, is attended with the danger of hemor- 
rhage so profuse as to be very alarming, or even prove fatal. In 
such cases the ligature ought to be preferred, as it is perfectly safe, 
and has the advantage of so altering the structure of any portion of 
the excrescence that may have been permitted to remain, through 
the inflammation, and consequent adhesive effusion or sloughing 
which is caused by its irritation, as to prevent a relapse of the 
disease. When the patient, by straining at stool, has caused the 
whole mass of excrescences to protrude, the surgeon should tie them 
close to their roots with silk threads as tightly as he can. He 
may do this either by transfixing them at the base with a needle, 
and then including a half of each in one of the threads, or if they 
are small, seizing them with a hook or forceps, and applying single 
es 
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ligatures. The everted gut and tumours should then be carefully 
replaced, and the patient should not quit the horizontal posture 
until the ligatures separate. If he suffers much irritation, which is 
seldom the case, he will derive most relief from doses of the muri- 
ate of morphia, repeated as often as may be necessary, and the hip- 
bath. Retention of urine isa frequent consequence of the operation, 
and may require the introduction of a catheter. In the piles de- 
pending upon a varicose state of the veins, relief may be afforded 
during the inflammatory paroxysm, by puncturing the distended ves- 
sels, and squeezing out their coagulated contents. 


Polypus of the Rectum. 


Vascular growths from the mucous lining of the rectum, having 
a rounded form, and narrow elongated neck, so as to resemble a 
cherry, are occasionally met with in the vicinity of the anus. They 
protrude at stool, and occasion various unpleasant feelings, be- 
sides sometimes giving rise to copious hemorrhage. They should 
be removed by ligatures, which may be applied either simply 
or by transfixion. 


Prolapsus Ani. 


Prolapsus Ani denotes a protrusion of the intestinal coats through 
the anus, so as to constitute an external tumour. ‘The extent to 
which this occurs varies from the slightest eversion of the mucous 
membrane immediately within the sphincter, to the descent of the 
whole thickness of the gut for a considerable part ofits length. In 
cases of the latter kind it is probable that the sigmoid flexure of the 
colon is the part of the intestine that protrudes, since it is difficult 
to conceive how the rectum could suffer the requisite displacement. 
Whatever portion is forced bevond the sphincter, has its circula- 
tion impeded, and consequently becomes thickened and livid. When 
the mucous membrane alone is everted, it presents the appearance 
of a ring, but when there is prolapsus of all the coats, the tumour 
is globular, varying from the size of an egg to that of a child’s 
head, and affords a copious secretion of bloody mucus, which very 
much resembles red currant jelly. 

Prolapsus of the whole thickness of the gut, or what may be cal- 
led complete prolapsus, occurs chiefly in children and aged persons, 
especially females of relaxed frame. That of the inner membrane, 
or partial prolapsus, is generally observed in the vigour of life. 
The exciting causes of the former are, in children, severe or long- 
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continued straining at stool, and in adults, generally violent exer- 
tions, as in lifting weights on the back. Some local irritation, as 
that of ascarides in the rectum, or stone in the bladder, is often 
concerned in producing the disease in young persons, especially 
when it attains a great extent. The partial prolapsus, which is 
usually met with in adults, depends upon the presence of hemor- 
rhoids. 

An attentive consideration of the circumstances, which have just 
been mentioned, will indicate the preventive and remedial measures 
that promise to be most beneficial. In treating the complete pro- 
lapsus of children, it is necessary, in the first place, to remove any 
local source of irritation that may be discovered to exist; and, 
should there not appear to be some such exciting cause, the patient 
must be prevented from straining long or violently at stool, by hav- 
ing his bowels kept in an easy state, and by being placed on an 
elevated seat, which will not permit his feet to reach the ground, and 
consequently render it difficult for him to bend his body forwards, 
which makes the pressure of the diaphragm act more directly on the 
contents of the pelvis. The partial protrusion that occurs in adults, 
requires for its remedy the removal of hemorrhoidal excrescences, 
whether external or internal,—the prevention of constipation by 
suitable regimen and medicine,—and the use of injections thrown 
into the rectum. When there is much relaxation, and consequent 
tendency to prolapsus, it will be observed, that the integuments 
round the margin of the anus, when the gut has been replaced, are 
not tense and smooth, but loose, and thrown into radiating folds. 
M. Dupuytren proposed to cut away some of these folds, and, by 
thus diminishing the extent of the redundant skin, while consolida- 
tion of the remainder was induced by the adhesive process follow- 
ing the inflammation excited by the operation, radically cure the 
disease. Mr Hey of Leeds with a similar view removed the whole 
of the loose skin. This excision is easily performed, and though 
not so effectual as might be desired, ought to be tried when other 
means have failed in affording relief. Scissors curved on the side 
are the most convenient instruments for the purpose, and superfi- 
cial dressings ought to be applied after the operation. Sometimes 
the ring of the prolapsed membrane, from inflaming, becomes per- 
manently protruded, and the patient, who suffers constant pain, can 
neither walk nor stand. In these circumstances, the whole of the 
protrusion may be cut way with perfect safety and complete relief, 
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immediate as well as permanent. ‘The disease is best treated, how- 
ever, when in its ordinary state and free from inflammation. It is 
then easy to ascertain the exact extent of hemorrhoidal swelling 
concerned, and employ the requisite measures. In every case the 
whole of the internal piles should be removed by ligatures, and 
after they have been tied, any of the external kind that appear are 
to be carefully cut away, together with the loose redundant integu- 
ment surrounding the orifice of the gut. In all operations at this 
part, it should be a rule never to leave any hemorrhoidal growth 
either external or internal, since the portion permitted to remain 
will be almost sure to inflame and prove troublesome. 

The tumour that is formed by prolapsus of the whole thickness 
of the intestine, whether occurring in children or adults, is m ge- 
neral very readily reduced by slight pressure, provided the expul- 
sive efforts have ceased, and the patient assumes the horizontal pos- 
ture. Occasionally, however, from the parts being allowed to re- 
main for hours, or even days protruded, the intestinal coats become 
greatly thickened, consequently increasing the size of the swelling, 
and rendering replacement of the gut more difficult. A manipu- 
lation, similar to that of the taxis, must then be carefully employ- 
ed, after the surface of the tumour has been lubricated with oil. 
The neck, or part next the anus, is steadily compressed with the 
fingers, and then pushed upwards through the ring whichis formed 
by the sphincter. .Successive portions are to be returned in the 
same way, until the remaining portion is so small as to admit of 
being pushed up at once. 


Fistula in Ano. 


Abscesses frequently form in the neighbourhood of the anus, 
and, owing to the laxity of the cellular and adipose textures in this 
situation, are apt to diffuse their contents extensively up along the 
gut, and into the hip or perineum. When evacuation is allowed 
to take place naturally by ulcerative absorption, the opening is 
generally external ; but sometimes it is formed through the gut, 
and not unfrequently there is both an external and internal aper- 
ture, the formation of the latter being usually secondary to that of 
the former. After the matter is discharged, the cavity of the ab- 
scess rarely, or rather never, heals spontaneously, but remains, 
contracted in its capacity, and thickened in its parietes, constituting 
a sinus which is named Fistula in Ano. The fistula is said to be 
Blind External, Blind Internal, or Complete, accordingly as it has 
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merely an external or internal opening, or both the one and the 
other. The external orifice is variously situated, but generally ex- 
ists at one side, and is seldom either before or behind the anus. 
It is usually small, and surrounded with an elevated induration, 
more or less distinct. The internal opening was thought equally 
variable in respect to its distance from the anus, and was searched for 
at the highest part to which the sinus reached. M. Ribes ascertained 
the important fact, that, if existing at all, it is almost invariably 
seated immediately within the fibres of the external sphincter, about 
an inch or little more from the surface, and can hence be brought 
nearly or altogether into view by forcibly separating the nates. 
It is generally small, and often extremely so, permitting a probe 
to pass not without difficulty. 

The symptoms of the primary abscess are pain, hardness, and 
slight diffused elevation im the neighbourhood of the anus, from 
which relief is obtained upon a discharge of matter taking place 
externally, or from the gut. There is great variety in the degree 
of acuteness, and in the progress of the disease, the pain being 
sometimes very severe, and at others hardly perceptible, while eva- 
cuation may be accomplished in the course of a week, or not until 
the expiration of months. ‘The remaining sinus affords a thin dis- 
charge, which is sometimes very copious, and at others so scanty, 
that the patient might suppose he had got quite well, were it not 
for a slight staining of the linen, that is occasionally observed, and 
an uneasy sensation felt now and then in the parts affected. The 
unceasing action of the sphincter, which tends to separate the sides 
of the sinus, and the passage of liquid or gaseous matters from the 
intestine through it, not only prevent the cavity from closing, but 
render its parietes thick and callous from the interstitial effusion 
of lymph, which is induced by the continued irritation thus occa- 
sioned. 

The causes of abscess in this situation are chiefly the inflamma- 
tion of hemorrhoids, remaining long in a sitting posture, constitu- 
tional disturbance, and local irritation from foreign bodies arrested 
in the rectum. Males are more subject to the disease than females, 
who comparatively rarely suffer from it. It occurs most frequently 
during the vigour of life, between twenty and fifty years of age, 
and is very often met with in phthisical persons, whether owing to 
the irritation that is occasioned by the morbid state of the lungs, 
or dependent on the ulceration of the intestines, which generally 


342 PRINCIPLES OF SURGERY. 


exists in such cases, it is difficult to decide. Children are not ex- 
empt from it. 

In treating the inflammation which precedes the abscess, bleed- 
ing from the part is never found to be productive of any advantage, 
and, on the contrary, seems to have an injurious effect m render- 
ing the morbid process more slow and unmanageable. Warm fo- 
mentations, gentle laxatives, and emollient injections, afford most 
relief, and if they do not succeed in resolving the inflammatory ac- 
tion, hasten its termination in the only other way it admits of, viz. 
suppuration. When fluctuation can be distinctly perceived, a free 
opening should be made with the knife to prevent extension of the 
matter in the cellular substance, after which a poultice may be ap- 
plied for a few days, and then simple dressing. Various methods 
have been followed in treating the subsequent simuses or fistulas. 
Injections and ointments of every sort have been imtroduced into 
them, but seldom if ever with any permanent advantage; and it is 
now admitted, that, unless they are freely laid open, a cure is next 
to impracticable. Incisions were formerly practised with another 
view, which was to remove the callous walls of the cavity, from the 
erroneous idea that they depended upon a peculiar morbid action, 
instead of being simply the result of continued irritation. The 
practice founded on this mistaken principle was no less unsatisfac- 
tory than severe, as the recovery after operation always required a 
long time, and often proved incomplete. Simple division of the - 
septum between the sinus and gut, which is the practice now em- 
ployed, has been performed in a manner much more painful, difficult, 
and uncertain than was necessary. ‘This arose, from its being thought 
essential to cut the gut as high up as the sinus extended, and to 
dress the wound with irritating escharotic applications, in order to 
promote the removal of its callous edges and surface. It is now 
known, that the induration depends entirely upon the irritation of 
the sinus; also, that the internal opening is always very near the 
orifice of the gut; and that it is sufficient to divide the part of the 
septum which lies between the external and internal openings; last- 
ly, that, unless the internal opening be comprehended in the inci- 
sion, the division of the septum, however free, will fail in affording 
a permanent cure. It may be added, that where an internal open- 
ing does not exist, a remarkable thinness of the septum, which 
seems here to consist merely of the mucous membrane, is always 
observed at the place where the aperture is usually situated, and in 
such cases it is found sufficient to cut thus far. The operation 
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which is now performed for fistula in ano being established on these 
principles, is extremely simple and easy, and is not attended with 
either much pain or risk of bleeding. It does not require any of 
the complicated instruments formerly employed, and is readily ef- 
fected by a blunt-pointed curved bistoury, such as is represented in 
Plate I. Fig. 5. The patient should be placed with his body bent 
forward, and his arms leant on a table or the back of a chair, un- 
less the fistula is on the left side of the anus, and the surgeon can- 
not use the bistoury with his left hand, in which case the patient 
must be laid on his back with the thighs drawn up. The surgeon 
introduces his fore-finger into the gut, and then searches with a 
probe in the fistula for its internal opening, or if there is none, for 
the thin denuded membrane where it would be, if present. Having 
withdrawn the probe, he insinuates the bistoury, carefully conveys 
its point through the internal opening, or, if none exists, pushes it 
through the septum, and then resting the back of the blade upon 
his finger, brings the point of the knife out at the anus, after which 
the septum may be divided quickly and easily. Any sinuses run- 
ning into the hip or perineum ought next to be laid open. Pieces 
of lint should be placed between the cut edges, and renewed for a 
few days until granulation is established, when superficial dres- 
sings, moistened with sulphate of zinc or acetate of lead lotion, are 
sufficient. In cases of blind internal fistula, which are rare, it 
would be found very difficult to comply with the directions gene- 
rally given, to guide a probe up the gut into the sinus, and make 
its point protrude in the hip, to show where the knife should be 
introduced to make the fistula complete. Such a process is fortu- 
nately quite unnecessary, as the seat of the sinus can always be 
readily recognized by its softness, compared with the firmness of the 
surrounding parts, especially those in the immediate neighbour- 
hood, which constitute the walls of the cavity, and are indurated 
by the effusion of lymph. At the centre of this part, which is felt 
most soft and yielding, an incision should be made, and then the 
operation may be completed, as if there had been an external open- 
ing in the first instance. 

Fistula in ano, depending upon caries of the sacrum, or connect- 
ed with phthisis, is of course incurable ; but partial relief may often 
be afforded by giving the matter free vent for its.discharge. It 
may be observed, that when the obstinacy of the fistula depends 
on other causes besides those of a local kind, and particularly the 
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one last-mentioned, the external orifice is generally large, and sur- 
rounded with thin flabby integuments. 


Retention of Urine. 

1. Retention from deficiency in the expulsive power of the Bladder. 

The urinary bladder may be weakened in various ways, so as 
to effect the evacuation of its contents imperfectly, or not at all. 
Mere inordinate and long-continued distension, by over-stretching 
the mucular fibres, destroys, more or less completely and perma- 
nently, the contractility of the organ, and in a corresponding de- 
gree renders the patient unable to void his urine. When the 
retention is complete, the bladder is distended until it contains se- 
veral pounds, and forms a large tumour, which may be seen and 
felt in the hypogastric region. The cellular and other tissues then 
resisting farther extension, the ureters and pelvis of the kidneys 
are distended, after which the secretion of urine being opposed by 
the pressure of that already accumulated, the patient’s state re- 
mains without much alteration, until evacuation is effected artifi- 
cially, or takes place through ulcerative absorption of the coats of 
the bladder. In this state the patient suffers inexpressible dis- 
tress from a constant desire to empty his bladder, and from the 
incessant efforts, violent but abortive, which it induces him to make. 
Small quantities of water dribble away by drops from time to time, 
as the secretion slowly proceeds, but the tumour suffers no dimi- 
nution of size or tension. Exposure to cold or wet, and injuries 
of the spine, give rise to the same powerless condition of the blad- 
der ; and if there be any mechanical obstacle to excretion previous- 
ly existing, as from stricture of the urethra, swelling of the pros- 
tate gland, or tumours pressing on the canal, or if the expulsive 
power of the bladder be weaker than usual, this effect is still more 
readily produced. In old age the bladder is apt to lose its tone, 
and expel the urme imperfectly. The patient observes that he 
makes water more frequently than before,—that he does so in 
smaller quantity at one time,—that the stream is not forcible, but 
small and dribbling,—and that he passes more or less of it during 
his sleep. It is the last symptom which generally first attracts no- 
tice, and leads to the more careful attention that detects the others. 
The obvious explanation of it is, that the bladder never being fully 
emptied, but merely having the excess expelled, which its feeble 
power, aided by the compression of the abdominal muscles, is able 
to command, and becoming distended beyond this extent during 
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sleep, while the resistance of the voluntary muscles at the neck and 
membranous part of the urethra is no longer opposed to its evacua- 
tion, the water flows away gently without awakening the patient. 
The treatment of this palsied state of the bladder, whatever be 
its cause or degree, absolutely requires, in the first place, that the 
water should be drawn off, since it is only by being allowed to con- 
tract that the muscular fibres can recover their usual power. This 
is effected by introducing a catheter, which may be either flexible 
or rigid,—the former being made of elastic gum, and the latter of 
silver. Unless there is reason to suspect some morbid alteration 
in the width or direction of the urethra,—the mode of discovering 
and treating which will be explained hereafter, an instrument 
should be selected equal in size to the ordimary width of the 
canal. Different surgeons prefer different curvatures of the cathe- 
ter ; but it may be observed in general that it is passed most readily 
when the bent part is short. The patient should be laid reclining, 
or made to stand erect with his back supported. The surgeon, 
holding the penis between the thumb and fingers of his left hand, 
introduces the point of the catheter, lubricated with oil, into the 
urethra, and pushes it gently onwards, at the same time stretching 
the penis. Until he reaches the bulb, which is about six inches 
and a-half distance from the orifice of the extended urethra, it 
is of little consequence in what direction the curvature of the 
instrument is held; but, provided the passage is sound, if he oc- 
casions pain, or uses force, or presses so as to make the point pro- 
ject on any side, awkwardness may be inferred. The easiest 
mode for a beginner in executing this part of the process is, to 
hold the handle of the catheter parallel with, and near to, the 
parietes of the abdomen, in the direction of the linea semilunaris, 
and press on without any alteration of position, until the point ar- 
rives at the bulb. He then relinquishes his hold of the penis with 
the left hand, applies the pomts of its fingers to the perineum at 
the verge of the anus, and bringing the catheter into the direction 
of the mesial plane, withdraws the handle from the abdomen, so 
as to make the point ascend from the dilatation at the bulb, into 
the more narrow membranous part of the canal. By simply con- 
tinuing to depress the handle, and supporting the perineum, or in- 
troducing his fore-finger into the rectum, so as to elevate the point 
more effectually, he conveys the catheter fairly into the bladder. 
A surgeon, who is practised in the operation, will find it more con- 
venient, especially when the patient is standing, to introduce the 
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catheter as far as the bulb with the convexity upwards or towards 
the pubis; and then, by making the handle describe a semicircle, 
steadily turn it into the same position, as when passed thus far the 
other way. The subsequent part of the process should be con- 
ducted in the manner which has been already explained. The 
_ danger to be dreaded, in performing this operation, consists in 
forcing the point of the catheter through the lining membrane of 
the urethra, into the spongy texture which surrounds ‘it. The 
false passages thus made occur most frequently about four inches 
from the orifice, owing to the handle of the catheter being too soon 
depressed ;—at the bulb, from its not being depressed sufficiently, 
whence the point is pushed between the membranous part of the 
urethra and the rectum ;—and just before entering the neck of 
the bladder, from the pomt not being sufficiently elevated while 
urged forwards, which forces it into the substance of the prostate 
gland. Attention to these sources of error will guard the surgeon 
against making false passages, and enable him to avoid them if 
already formed. 

It seldom happens that one evacuation of the bladder is sufficient 
for the patient’s recovery. He feels completely relieved at the 
time, but soon begins to suffer again from the symptoms of dis- 
tension; as the bladder, even when in the soundest state previously, 
is slow in regaining its contractile power. The catheter, there- 
fore, must be introduced once or twice a-day, until it ceases to be 
required ; and the tincture of the muriate of iron may be given 
alone, or together with Uva ursi, from time to time. If the cure 
should never be completed, as in cases where the palsy arising 
from distension is complicated with the weakness of old age, it 
will still be right to draw off the water regularly at — to 
prevent its involuntary discharge during sleep. 


2. Retention of Urine from Irritation and Spasmodic Contraction 
at the Neck of the Bladder. 


When the ordinary resistance to the passage of the urine is in- 
creased by inordinate contraction of the muscles, which in the 
healthy state oppose the expulsive power of the bladder, the fluid 
is retained, and gives rise to the same symptoms as in the former 
case, but generally in a very acute form. The muscles concerned 
in producing this effect are the sphincter of the bladder, and Wil- 
son’s muscles, which descend from the pubis and embrace the mem- 
branous part of the sas acs The causes which excite their ex- 
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cessive action are irritations, sometimes indirectly applied, as those 
proceeding from exposure to cold, the use of stimulating food or 
drink, or the employment of cantharides; but more frequently of 
a local kind, as from inflammation of the extremity of the urethra, 
spreading back towards the bladder, or from the injurious effects 
of instruments introduced into the canal. If these circumstances 
operate on a person whose urethra is previously diseased, and more 
especially if it should be already contracted from any cause, the 
retention of urine will of course be more readily and completely 
induced. From the nature of the exciting circumstances, it may 
be inferred that, along with the muscular constriction, there is a 
thickening of the mucous membrane, depending on vascular en- 
gorgement, which contributes to the effect, and must be kept in 
view during the treatment. 

As the disease depends on irritation, soothing measures ought 
always to be employed in the first instance. Mild and anodyne 
injections thrown ito the rectum, the hip-bath, and venesection, 
if the pulse should require it, often prove sufficient to afford relief. 
Should they fail in doing so, and the symptoms be urgent, it will 
be necessary to draw off the water by the catheter, since the addi- 
tional irritation thus occasioned is more than counterbalanced by 
the good effect of emptying the bladder, which, when stimulated 
by distension, reacts upon the spasmodically contracted muscles at 
its neck, and increases their resistance. The instrument used on 
this occasion should be neither full-sized, as the urethra is not 
only compressed by the muscles, but also swollen and contracted, 
nor very small, as the excited and congested membrane is softer, 
and, consequently, more easily torn than usual. It should be pas- 
sed very gently, and with great care to avoid the erroneous direc- 
tions of its point, which have been mentioned above, and in this case 
are extremely apt to occasion breaches, that mcrease the difficulty 
of the operation, by exciting still more irritation,—by causing he- 

-morrhage,—and by misleading the surgeon in his future attempts, 
The relief afforded by evacuation is seldom permanent, the irritat- 
ed state of the organs giving rise to a deceitful feeling of disten- 
sion, and rendering the patient very soon desirous of having the ca- 
theter again introduced. To obviate these uneasy symptoms, an 
opiate injection ought to be thrown into the rectum immediately 
after the instrument is withdrawn ; and the operation ought not to be 
repeated oftener than there may be reason to suppose that the urine 


3148 PRINCIPLES OF SURGERY. 


has accumulated to an injuriousextent. To counteract the constipat- 
ing effect of the opium injection, and remove any source of irrita- 
tion from the intestinal canal, a table-spoonful of castor-oil should 
be given every day or two, according to circumstances. The food 
of the patient should be of the least stimulating kind; and he 
should drink freely of mucilaginous diluent fluids, such as barley- 
water, containing small quantities of carbonate of soda,—nitrous 
ether,—or camphor mixture. Bodily fatigue and exposure to 
cold must be strictly avoided. 


Stricture of the Urethra. 


Strictures of the urethra were formerly attributed to fleshy ex- 
crescences obstructing the canal, and spasmodic contraction of the 
fibres lying in the substance or on the external surface of the ure- 
thra. It is now almost universally admitted, that they invariably 
depend upon narrowing and thickening of the liming coat, from 
lymph being effused and organized in its mterstices. There 
is thus’ produced a constriction, varying in tightness from the 
slightest perceptible diminution of capacity to almost complete 
closure,—and in extent, from the breadth of a thread to the 
length of an inch or more. In some very rare cases the stricture 
has been found on dissection to exhibit what is called a bridle form, 
there being a fibrous band stretched across from one side of the ca- 
nal to the other, in consequence, no doubt, of lymph having been 
effused into the interior of the canal, and organized there. The 
most common seat of stricture is at the bulb, about six inches from 
the orifice. The one next in frequency is at the part where the 
penis bends upon itself when pendulous, which is about three inches 
and a-half from the orifice. The other situations particularly ex- 
posed to its occurrence are the neck of the glans and orifice of the 
urethra; but the whole extent of the canal anterior to the prostate 
gland is subject to the disease. ‘Two or more strictures are often 
met with in the same urethra, but when this is the case, one of them 
is almost always at the bulb, and in general proves the most con- _ 
firmed of the whole. The cause of strictures cannot often be posi- 
tively ascertained. ‘There can be no doubt that a very large pro- 
portion of them occur subsequently to gonorrhoea, but whether this 
be in consequence of the disease, or the means employed to remedy 
it, admits of question. It may be safely stated, that mflammation, 
or at all events excitement of the urethra, precedes the adhesive 


process which establishes the thickening and induration, and what~ 
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ever tends to produce this condition of the membrane will expose 
to the risk of stricture. Severe gonorrhceas, in which the inflam- 
mation spreads back along the urethra,—irritating injections, al- 
lowed to enter the passage too far,—frequent indulgence in venery, 
—stone in the bladder or other parts of the urinary organs,—and 
habitual addiction toa diet that stimulates the parts concerned, may 
thus be regarded as causes of stricture. 

Besides this true organic stricture, some believe in the existence 
of a temporary constriction, depending on spasmodic contraction of 
the urethra. The circumstances which are supposed to afford. 
evidence of spasmodic stricture, are the sudden invasion and disap- 
pearance of the disease,—its connection with mental agitation,— 
and the tightness with which instruments introduced into the canal 
are sometimes felt to be embraced when an attempt is made to 
withdraw them. Mr Wilson accounted for these facts by referring 
them to the operation of muscular fibres lying along the urethra ; 
but few anatomists have recognized these fibres, and even grant- 
ing their existence, the longitudinal direction ascribed to them does 
not agree well with their alleged effect. Sir Charles Bell and 
others attribute the sudden alterations that are observed in the 
width of the passage to the action of the perineal muscles, and it is 
certain that the membranous part of the urethra is distinctly under 
their influence. But the whole extent of the canal manifests occa- 
sionally a contractile power, and such a limited source is, therefore, 
not sufficient to account for it. It seems, on the whole, most pro- 
bable, that the turgescence of the mucous membrane itself, or the 
erectile tissue which immediately invests its external surface, is the 
principal cause of the phenomena that have led to the belief in a 
spasmodic stricture. In an irritable state of the parts or system, 
the effects thus produced may be expected to be more remarkable 
than usual, and in the case of a real organic stricture existing, they 
will aggravate the symptoms of the disease. 

The symptoms of stricture are, 1. Difficulty in making water, 
owing to the resistance which is opposed to its escape by the narrow 
part or parts of the canal. The bladder, therefore, is slowly emp- 
tied ; and its muscular coat becomes greatly thickened, so as to pre- 
sent an appearance similar to that of the ventricles of the heart on 
their inner surface. 2. Small size of the stream, which is usually 
spiral, forked, or dribbling. 3. Pain, generally experienced during 
micturition, and seldom afterwards. 4. Frequent desire to evacuate 
_the urine, which is most remarkable during the night, from the cir- 
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cumstance of persons in health not requiring to do so between the 
time of lying down and getting up. The patient also often com- 
plains of pain 7 coitu,—of a thin gleety discharge from the urethra, 
—of swelling and pain of one or both testicles,—of uneasiness about 
the loins and limbs, and of muscular weakness of the latter. He 
sometimes suffers feverish attacks of short duration, but considera- 
ble intensity, resembling in all respects the fits of an ague. It is 
observed, that the severity of all these symptoms increases when the 
patient is subjected to irritation, whether general or local, and di- 
minishes in opposite circumstances. . 

A very distressing and not unfrequent consequence of stricture 
in the urethra is abscess, followed by fistula of the perineum. The 
canal is always much dilated behind the contracted part, and some- 
times suffers perforation from ulcerative absorption, which allows 
the urine to enter the cellular substance, not suddenly but gradu- 
ally, and with a preceding effusion of lymph that limits the extent 
of its diffusion. The irritation thus induced gives rise to inflam- 
mation and suppuration ; and the abscess which results opens sooner 
or later through the integuments of the permeum. Instead of be- 
ing formed by this process, the abscess is more frequently called 
into existence merely by the irritation resulting from the stricture, 
which excites inflammation and suppuration in the cellular sub- 
stance, or glands adjacent. In either case the result is the same; 
and a sinus is formed, leading from the urethra, generally the mem- 
branous part of it, to the surface of the permeum. The urine, in 
a larger or smaller proportion, passes through this preterna- 
tural canal, the parietes of which, owing to the continued irri- 
tation thus produced, become thick and hardened, so as to re- 
semble cartilage. The urethra becomes more and more con- 
tracted,—new abscesses are formed,—the number of sinuses is in- 
creased,—and at length the whole perineum is perforated with 
openings, which discharge pus mixed with urine, and the seminal 
fluid also if it happens to be ejected; while all the neighbouring 
parts are not only thickened and indurated, but almost constantly 
inflamed, and engaged in the formation of abscesses. 

The treatment of stricture has been conducted on various princi- 
ples, the different modes of practice founded upon which, and their 
relative advantages, it is not necessary to consider particularly, 
since one of them is decidedly preferable to the others. The me- 
thods referred to may be arranged under the three heads of Caus- 
tic, Incision, and Dilatation. Caustic has had the support of many 
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powerful advocates. Wiseman proposed it so long ago as in his 
day, under the supposition that the disease depended on the growth 
of fleshy excrescences from the inner surface of the urethra. John 
Hunter recommended it for destroying the callous contracted state 
of the canal, which he more correctly regarded as the cause of 
obstruction. Sir E. Home, Lallemand, and other surgeons of 
recent times, have earnestly supported it by their practice and writ- 
ings. But from having been generally followed, it has now, in this 
country at least, fallen almost entirely out of use, which is not sur- 
prising when its disadvantages are considered. ‘The mode of ap- 
plication usually employed was to insert a bit of lunar caustic, or 
potass, into the extremity of a wax bougie, and fix it in its place, 
by pressing down the edges of the excavation made for its recep- 
tion. The bougie was then passed quickly down to the stricture, 
the seat of which had been previously ascertained, and allowed to 
remain pressed against the obstruction for a few seconds, so as to | 
let the escharotic effect be produced. The operation being repeat- 
ed as frequently as the irritation induced by it permitted, at length 
* enabled a full-sized instrument to pass. It may be readily imagin- 
ed that the process of cure thus conducted was necessarily very te- 
dious, painful, and dangerous. The successive applications of the 
caustic required intervals of several days, and the cure was seldom 
completed without very many operations of this kind; sometimes a 
hundred or more. ‘The irritation produced by the caustic not only 
excited excessive pain, but subjected the patient to the risk of com- 
plete retention of urine, swelled testicle, and other bad consequen- 
ces; and if the caustic happened to drop out of the bougie, violent 
inflammation, with various injurious effects on the neighbouring 
parts, abscess of the perineum, &c. were apt to be induced. Mo- 
dern improvements in the apparatus for applying the caustic have 
in some measure obviated these objections. Instead of being car- 
ried down to the stricture by the simple but insecure means above- 
mentioned, it has been introduced into the strictured portion of the 
canal more accurately, safely, and efficiently, by various instru- 
ments, constructed on the following principle. <A catheter, straight 
or curved, of full size, has a small perforation in its round extremi- 
ty, to which a wire is fitted, so that when pressed at the handle or 
mouth of the instrument, it may be caused to project. This wire 
has a slit a little way from the point for receiving the caustic, and 
when thrust out at the opening of the catheter, after it has been 
pushed down to the seat of the stricture, will, if successfully ma- 
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naged, apply the escharotic substance to the surface of the morbid- 
ly contracted part of the canal. If there were no other method of 
treatment equally efficient, it would be right to remedy, so far as 
possible, the defects that still remain in these apparatus, and ac- 
quire, by diligent practice, the art of employing them dexterously ; 
but this will seem unnecessary when the method of treatment by 
Dilatation has been explained. 

Division of the stricture by incision has been proposed and prac- 
tised at various times, both by cutting through the integuments, 
and by introducing a cannula with enclosed lancet blade, which 
may be protruded after the sheath has been conveyed down to the 
stricture. Mr Stafford has advocated this operation, and improy- 
ed it by the invention of ingenious instruments for its performance ; 
but the objections which have been alleged to the caustic apply still 
more strongly to such a mode of treatment, since it can never be 
safe, even in the hands of the most expert operator. 

Dilatation has been long employed to remove strictures of the 
urethra, and even before it was known to be the cause of amend- 
ment. When fleshy excrescences were regarded as the source of - 
obstruction, bougies, armed with caustic, or medicated, as it was 
termed, with various ingredients believed to have the power of pro- 
moting absorption, were introduced into the passage. The caus- 
tic no doubt produced its peculiar effects, but the other materials 
were found at length to be quite useless; and it became apparent 
that the good effects, which attended their employment, depended 
entirely upon the mechanical pressure of the instrument. Though 
the direct effect of a bougie is merely mechanical, the removal of 
the stricture depends on a vital process which is thus excited, and 
not on simple stretching. The pressure excites interstitial absorp- 
tion of the thickened walls of the canal, and hence it is, that when 
an instrument of a certain size has been passed with difficulty, a 
larger one can often be readily introduced by a subsequent at- 
tempt a few days afterwards. Such being the mode in which be- 
nefit is derived from the use of simple bougies in the treatment of 
stricture, it is evident that they must be employed so as to pro- 
duce merely such a degree of irritation, as is sufficient for giving 
rise to absorption, since more than this might be apt to occasion 
interstitial effusion instead of absorption, and aggravate the stric- 
ture instead of relieving it. The bougies, therefore, should not be 
introduced too frequently, or too forcibly, or for too long a time ; 
and their use should not be persisted in when the parts or sys- 
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tem are particularly irritable. Metallic bougies are best calculated 
for the purpose, bemg the most smooth, and easily guided. They 
may be made solid of steel and hollow of silver, or of the compound 
metal named Berlin silver, which I have found to answer very well 
for the purpose, being sufficiently rigid, taking a fine polish, and 
not being liable to rust. They should be gently passed down to 
the obstructed part, in a series of gradually decreasing sizes, un- 
til one can be mtroduced into the bladder, after which it ought to 
be immediately withdrawn. In the course of two or three days, 
when all the irritation that has thus been excited seems to have sub- 
sided, the same instrument may again be introduced, and after it is 
withdrawn, another of somewhat larger size. By proceeding in 
this way, the cure, in moderately favourable circumstances, may be 
completed within from three to six weeks. The grand. error to be 
_ayoided, is that of proceeding too hastily, which not only defeats 
the practitioner in attaining the object he has in view, but exposes 
the patient to the danger of hemorrhage, complete retention of 
urine, swelled testicle, feverish attacks resembling ague, and other 
unpleasant consequences. ‘The urethra should always be dilated 
to its full size, as a relapse is otherwise apt to happen ; but any fur- 
ther extension than this can do no good. 

When the disease is complicated with fistula in perineo, the 
same treatment proves sufficient, as the sinuses, together with the 
callosities or induration surrounding them, speedily disappear after 
the obstruction which gave rise to them is removed. The inci- 
sions, excisions, and cauterizations, which were formerly practised, 
are therefore both unnecessary and improper. If the urethra is al- 
together obstructed anterior to the fistula, so that even the small- 
est instrument cannot be passed through it, the only remedy is to 
introduce a catheter as far as the canal permits; and then cut down 
upon its extremity from the fistula, so as to allow its passage into 
the bladder. A flexible catheter should then be introduced, and 
allowed to remain for three or four days, to prevent the recent so- 
lution of continuity from healing by primary union : but it ought not 
to be left longer than this, as its presence would occasion a degree 
of irritation, unfavourable to the cure by granulating contraction. 
If the instrument is mtroduced occasionally, with the interval of a 
day or two, it will prevent any chance of the canal becoming again 


obstructed, and not interfere with the process of reparation. 
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Retention of Urine from blows on the Perineum. 

Blows on the perineum are apt to occasion difficulty or total ob- 
struction of the urinary evacuation. In some cases there is no so- 
lution of continuity effected by the violence, no wound of the in- 
teguments, or rupture of the parts within, but merely as it seems 
a temporary paralysis, or want of consent in the muscles concerned, 
in consequence of the contusion. At other times the urethra 
is torn, blood streams from the orifice of the penis, not a drop of 
urine can escape, and a tumour is formed under the integuments 
of the perineum opposite the injured parts, by blood and urine. 

The treatment of such injuries is obvious, and not difficult. If 
there is no evidence of the urethra being ruptured, it may be ex- 
pected that rest, warm fomentations, and slightly stimulating in- 
jections thrown into the rectum, will soon restore the healthy ac- 
tions which have been disturbed; and, should circumstances re- 
quire it, a catheter may be introduced with the same facility as 
usual, to relieve the bladder from distension. For some time 
after such injuries, a bougie should be passed occasionally to pre- 
vent contraction of the canal, which is apt to happen in consequence 
of the irritation caused by the blow. But if, from the discharge 
of blood, the tension of the perineum, and the impossibility which 
is experienced in attempting to introduce a catheter, it is ascer- 
tained that the urethra has been ruptured, means must be taken 
without delay to provide for the evacuation of the urine, which 
cannot be expected to take place naturally, and to prevent the 
fluid from passing extensively into the cellular substance through 
the breach of the urethra, which would necessarily lead to the 
most disastrous consequences. ‘The best mode of proceeding is 
to cut into the perineal tumour, and then having brought the rup- 
tured canal into view, to convey a flexible catheter into the blad- 
der. It may be allowed to remain for a few days, as in the case 
of operating for fistula in perineo with obstructed urethra, and the 
subsequent treatment does not differ from that which is proper in 
these circumstances. 


Diseases of the Prostate Gland. 


The Prostate Gland is little subject to disease previous to the — 


age of fifty-five or sixty. It is then liable to an enlargement, which 
in its nature most agrees with the simple vascular sarcoma, and 
though often named scirrhus, has none of the characters of car- 
cinomatous formations except an approach to their hardness. The 
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tumour is dense and fibrous, possesses little sensibility, is not dis- 
posed to any morbid action except its own nutrition, and though 
the cause of uneasiness by its pressure on the neighbouring parts, 
is hardly ever itself the seat of much pain. The gland seldom 
enlarges equally, generally exceeding in one of the lateral lobes, 
and not unfrequently sending a round process upwards, encroach- 
ing on the cavity of the bladder, immediately behind its neck. 
Sir E. Home accounted for this marked limitation of the growth 
to one part of the gland, by attributing it to the existence of a 
distinct middle lobe of the pros- 
tate; but in a healthy state of 
the part it is difficult to discern 

any trace of such a structure. 

Whatever be the true explana- 
tion of the fact, it 1s an import- 

ant one in several points of 
view. Enlargement ofthe pros- 
tate, whether partial or gene- 
ral, does not necessarily or 
usually diminish the width of 
the urethra, but alters the di- 

rection of the canal so as to 

impede more or less the pas- 

sage of the urine. When the 

whole gland swells, the neck of the bladder is of course elevated in a 
proportional degree, and the course of the urethra consequently ren- 
dered not only longer but more curved than natural. If one of the la- 
teral lobes is more enlarged than the other, it gives the canal a bend 
to one side, and if the tumour is confined to the upper surface of 
the gland, within the orifice of the bladder, though the urethra 
cannot suffer any change, the excretion of urine may be consider- 
ably impeded. 

The symptoms of enlarged prostate are, 1. a feeling of weight 
and uneasiness in the lower part of the pelvis; 2. pain and diffi- 
culty in evacuating the bowels, with, it has been said, a flattened 
form of the feces when passed in a solid consistence; 3. frequent 
and slow micturition; 4. a copious discharge of mucus with the 
urine, at the bottom of which it remains separate, forming a glairy 
mass that adheres to the vessel when the water is poured out;. 5. 
a fetid ammoniacal smell of the urine. These symptoms, though 
in general always distinguishable, are seldom very well marked, 
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except when the urinary organs sufler irritation from a local or 
constitutional cause. They then become greatly aggravated, and 
constitute what is called a fit of the disease; during which the pa- 
tient has an almost incessant desire to empty his bladder, experi- 
ences extreme pain in attempting to do so, and sometimes labours 
under a complete retention of urine. Considerable information 
may usually be obtained as to the existence and degree of the en- 
largement, by examining the gland with the finger in the rectum, 
after a catheter or bougie has been introduced into the bladder. 
Unless this precaution be taken, the prostate is very apt to be 
thought enlarged when it is not altered in size. 

The cause of the disease, as might be expected, seems to be ex- 
citement of the gland, either directly or through sympathy with the 
neighbouring parts; and it is accordingly observed chiefly in those 
who indulge in venereal excesses, who use a luxurious diet, or who 
are exposed to the stimulating influence of a warm climate. It oc- 
curs much more frequently in persons whose circumstances are easy 
than in the labouring poor. 

The treatment of enlarged prostate obviously requires the pre- 
vention, so far as possible, of all circumstances tending to promote 
its increase. With this view the patient should live sparingly,— 
scrupulously avoiding all articles of food and drink which he knows 
from experience have a stimulating effect on the organs connected 
with the gland, take gentle exercise, and preserve the bowels in an 
easy state by means, if necessary, of gentle | 
laxatives or injections of mild fluids into the 
rectum. During the paroxysms of the dis- 
ease, rest in the horizontal posture, the hip- 
bath, leeches applied to the perineum, small 
doses of laudanum, or solution of the mu- 
riate of morphia, with a few drops of balsam 
of copaiva, opiate injections into the rectum, 
and a diet restricted to little more than 
mucilaginous drinks, are the means which 
prove most effectual in affording relief. 
Should the flow of urine not only be rendered 
difficult, but be altogether impeded, it may 
become necessary to introduce the catheter. 
The instrument selected should be of a me- 
dium size, about thirteen and a-half inches 
long, and curved in this form, so as to ascend 
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from the bulb of the urethra in the direction which the canal takes 
from that point to the bladder, in consequence of the elevation of 
the vesical extremity by the swelling of the prostate. If the cathe- 
ter is flexible the stilet ought to be curved in a similar way; and 
by withdrawing it a little when the beak of the instrument has pas- 
sed the bulb, the curvature of the tube may be increased so as to 
favour the introduction. When much difficulty has been experi- 
enced in introducing the catheter, it should be allowed to remain 
in the bladder for a day of two. Various medicines have been em- 
ployed to induce absorption of the tumour, as iodine and the mu- 
riate of lime, but no real advantage has ever been derived from 
these means. It has also been proposed to cut out the enlarged 
prostate; but this proceeding is so inconsistent with the dictates of 
rational surgery, that the objections to it need not be taken into 
consideration. 

Earthy concretions are not unfrequently found in the ducts of 
the prostate. They are generally of a very small size, which only 
in rare cases equals that of a pea, of a rounded figure, and reddish- 
brown colour. Their composition is invariably phosphate of lime, 
with a little animal matter. They usually exist in great numbers 
together ; being either imbedded in the substance of the gland, 
or collected into groups which occupy the dilated ducts. The 
‘symptoms which they occasion are not well ascertained, since their 
existence is seldom known until it is discovered after death by dis- 
section. No means can be employed either for their prevention or 
remedy; unless they should be distinctly perceptible from the rec- 
tum, when an incision may be made in the perineum, similar to that 
which will be particularly explained in regard to the extraction of 
stones from the bladder, so as to afford vent for their escape. Such 
an operation, however, would not be warrantable, unless the patient 
were suffering great and increasing inconvenience from the pain of 
the calculi. On one occasion having cut into the membranous part 
of the urethra to remove a concretion that lay there, I found the 
prostate hollowed out into a cavity containing calculi, which were 
extracted with success. 


Extravasation of Urine, and Puncture of the Bladder. 


When retention of urine, from whatever cause it may proceed, 
is not remedied, the pressure occasioned by the confined fluid 
at length induces ulcerative absorption, and forms a breach which 
allows the urine to escape into the surrounding cellular substance. 
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This rupture, as it is improperly termed, usually takes place im- 
mediately above the obstruction ; and'as most cases of complete re= 
tention depend on stricture at the bulb, the aperture generally oc- 
curs in the membranous part of the urethra. When the bladder 
gives way in such circumstances, it does so most frequently near 
the neck, where there is no covering of peritoneum. The urine 
no sooner begins to flow through the preternatural channel, than 
the patient experiences relief from the distress he previously suf- 
fered, and can hardly be persuaded that he is not making water in 
the ordinary way. The extravasated fluid may diffuse itself in all 
directions,—upwards between the bladder and pubis, laterally by 
the sides of the prostate, and downwards into the scrotum. The 
fascia, which lies under the integuments of the perineum, prevents 
the formation of any tumour in this situation; but, when the fiuid 
gets through the less dense membrane opposite the scrotum, it 
speedily distends the loose cellular substance, and produces a large 
globular swelling, which pits when subjected to pressure. The 
urine, after being thus effused, soon excites great irritation, the 
effects of which are intense local inflammation, and constitutional 
disturbance of the most alarming character. The distended scro- 
tum becomes first red, and before many hours black, while the 
system suffers asif influenced by some deadly poison; a quick small 
pulse; dark-coloured tongue; frequent vomiting; incessant hic- 
cup; and low delirium, are the indications which betray this dan- 
gerous condition; and death soon closes the scene unless some ac- 
tive means of relief are speedily and successfully administered. A 
free incision should be made in the perineum, through the fascia, 
and down to the infiltrated cellular substance. The scrotum may 
be scarified also, and hot fomentations ought to be applied to pro- 
mote the discharge of putrid urine, blood, and sloughs; while at 
the same time, the patient’s strength is diligently supported by 
wine and other cordials. If the urine has insinuated itself exten- 
sively into the cellular substance of the pelvis, all these means will 
be unavailing, but if it has been chiefly confined to the scrotum and 
neighbourhood, a cure may be accomplished with careful manage- 
ment, and after a long confinement. A surgeon should never he- 
sitate to make free incisions in such cases, however desperate they 
may at first appear, since recoveries have taken place in apparently 
the most hopeless circumstances, when extensive sloughing was com- 
plicated with the weakness of old age. 

In some rare cases, the opening is formed into the rectum, and 
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then the patient may escape the dangerous consequences of urinous 
effusion which have been described; but such an occurrence is too 
rare to afford any reasonable ground for expecting relief from the 
unaided powers of the system, or withholding the means that effect 
evacuation more safely. These means consist in puncturing the 
bladder, so as to draw off its contents without allowing them to en- 
ter the cellular substance. If the surgeon possesses the requisite 
tact for introducing instruments into the bladder through the ure- 
thra, and has the treatment of the case from its commencement, he 
will very rarely, perhaps never, be under the necessity of resorting 
to this puncture. But should he not be able to draw off the water 
by the catheter, either from his own want of dexterity, or from the 
existence of obstacles arising from mismanagement or previous or- 
ganic alteration of the passage, as stricture, or enlargement of the 
prostate, complicated with a lacerated, softened, swelled, and bleed- 
ing state of the liming membrane, caused by forcible attempts to 
pass an instrument, there can be no hesitation in having recourse 
to the operation. Puncture of the bladder, however performed, is 
always attended with more or less danger of urinous infiltration ; 
but a doubtful remedy is better than none; and there are few states 
of disease more hopeless than complete retention of urine, permitted 
to follow its own course. | 7 

There are three methods of puncturing the bladder, 1. above 
the pubis; 2. by the perimeum; 3. from the rectum. The opera- 
tion above the pubis is performed by making an incision an inch 
and a half long from the symphysis upwards, exactly in the mesial a 
plane, and then separating the edges of the recti, or rather pyra- 
midal muscles, with the fingers and a little assistance from the 
knife, and lastly pushing a trocar into the distended bladder, which 
can now be distinctly felt. In order to avoid transfixing the neck, 
it is necessary to direct the instrument not perpendicularly, but 
obliquely backwards, from the point where it enters the cavity be- 
hind the pubis. The rigidity of a silver tube is apt to occasion in- 
jurious irritation, particularly as it must be long, and deeply intro- 
duced, to prevent any risk of its escape from the contraction of the 
coats of the bladder; but the cannula must not be withdrawn 
without substituting some other channel for carrying away the 
urine, which otherwise would be very apt to enter the cellular sub- 
stance. A piece of flexible catheter answers very conveniently for the 
purpose, and the exchange should not be effected before the end of at 
least twenty-four hours. The patient should lie on his side, in- 


360 PRINCIPLES OF SURGERY. 


clining forwards, to promote the discharge of urine; and great 
care must be taken that the tube does not become obstructed by 
mucus, or in any other way. When the cellular substance sur- 
rounding the wound has become consolidated by adhesive effusion, 
as happens in a day or two, a plug may be fitted into the ortfice of 
the cannula, and withdrawn from time to time; but it generally 
happens that the old passage is soon restored, after the bladder 
has been freed from the irritation of its accumulated contents. 

The bladder may be punctured from the permeum by making a 
deep incision, a little to one side of a line extending from the bulb 
to the anus, and then pushing a long curved trocar inwards in the 
direction of the neck of the bladder, so as to open it nearly in the 
same situation as when operating in the former way. There is thus 
amore dependent opening provided for the escape of the urine; 
but the operation is severe, difficult, and very dangerous in the 
hands of a surgeon not perfectly familiar with the relative stuation 
of the parts concerned. 

Puncturing from the rectum may have been suggested by the 
opening which is sometimes formed naturally between it and the 
bladder, or prostatic portion of the urethra. In cases of complete 
retention, where the parts are not altered by disease, there can cer- 
tainly be no easier or more satisfactory mode of relieving the pa- 
tient by operation. ‘The bladder behind the prostate, for the ex- 
tent of an inch or more, is not covered with peritoneum; and the 
vesicule seminales, though they meet together at the gland, diverge 
from each other in proceeding backwards, so as to leave sufficient 
space for the puncture. ‘The vasa deferentia lie near the centre, 
and may perhaps be injured, even though the trocar is introduced 
exactly in the mesial plane; but any inconvenience that might be 
expected to result from this source ought not to be regarded as a 
serious objection to a proceeding which affords the only means of 
averting nearly certain death, especially as experience does not 
confirm the apprehension. When the operation is performed, the 
patient should be laid on his back at the edge of the bed, with his 
knees bent and thighs held up, so as to present the parts fairly to 
the surgeon, who, having anointed the fore and middle fingers of 
his left hand, introduces them gently into the rectum until he feels 
the posterior confines of the prostate. The trocar, which should be 
six mches long and curved, is then carried in along the channel 
formed by the fingers, and when its point has passed beyond the 
prostate, the handle is depressed, so as to puncture the coats of the 
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rectum and bladder where they are contiguous. The cannula 
should be secured in its place for twenty-four or forty-eight hours, 
to prevent the wound from closing, before the obstruction that ex- 
isted in the natural passage has been removed. 3 

In deciding upon the choice of these operations, there can be no 
doubt that, when the prostate is not enlarged, the one last-men- 
tioned ought to be preferred as being the easiest, least painful, and 
most free from the danger of extravasation. When the prostate is 
enlarged, the operation by the rectum being impracticable, the punc- 
ture should be made above the pubis, unless the surgeon thinks it 
better to force a passage through the substance of the gland. This 
proceeding may appear harsh; but experience shows that the 
wound thus made may heal ; and if it be recollected that the cathe- 
ter may always be passed in cases of obstruction dependent upon 
enlargement of the prostate, unless the surface of the tortuous ca- 
nal be poached and torn by the forcible use of instruments, and 
that in this case the substance of the gland is already mjured near- 
ly as much as it would be by having the catheter thrust through it, 
the proposal will not seem unwarrantable. 

In cases of stricture preventing the introduction of a catheter, - 
Sir A. Cooper recommends, as preferable to puncturing the blad- 
der, making an incision in the perineum, and cutting upon the mem- 
branous part of the urethra, which, owing to its distension behind 
the obstruction, may be distinguished, and opened, so as to esta-~ 
blish a fistula in perineo, that can be remedied at leisure by curing 
the stricture. The objection to this practice is the difficulty at- 
tending its execution. 


Urinary Caicult. 

The bladder and other parts of the urinary passage frequently 
become the seat of concretions, which vary extremely in their num- 
ber, size, and composition, but almost always occasion very distres- 
sing symptoms. ‘The measures which have been devised for their 
prevention and removal consequently demand much attention ; and, 
in order to understand them, it is necessary to be first acquainted 
with the origin and mode of formation of the different kinds of cal- 
cull. 

The urine in its healthy state holds a number of saline substan- 
ces in solution, which it deposits in part on cooling to the ordinary 
temperature. ‘The quantity of this precipitate varies according to 
the degree in which the urine is diluted, being most observable ‘af- 
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ter abstinence from drinking, or profuse perspiration. It generally: 
appears in the form of a light-coloured yellowish cloud, occupying 
the lower part of the vessel, or in that of a thin crust or lining, 
which adheres to its sides. When chemically examined, the light- 
coloured muddy-looking sediment is found to consist of alkaline 
and earthy salts, which are chiefly the phosphate of lime, and the 
triple phosphate of magnesia and ammonia,—the lateritious or crust- 


ed deposit, on the contrary, consisting of uric acid, or urate of am-- 


monia with an excess of acid. In consequence of a variety of cir- 
cumstances which will be more particularly considered hereafter, 
the urine becomes loaded with these matters in quantities, propor- 
tions, and combinations, that give rise to concretions of various 
kinds. It appears that the fluid is sometimes secreted so overbur- 
dened with its acid or saline constituents, as to deposit them imme- 
diately on escaping into the pelvis of the kidney, and form concre- 
tions, consisting by far most frequently of uric acid, but sometimes 
of the oxalate of lime. If the urine is not so loaded as to free itself 
immediately after being secreted, it does not afford any deposition 
so long as it is kept within the body and maintained at its tempe- 
rature ;—but when it is excreted and cooled down to the tempera- 
ture of the air, it deposits all the redundant portion in the form of 
a copious muddy yellowish-white precipitate, containing the earthy 
salts,—and a lateritious crust consisting of the acids and acidulous 
combinations of ammonia. If, however, while such an excess of the 
urinary constituents exists, a foreign body should be present in the 
bladder or in any other part of the passage through which the urine 
flows, so as to serve as a nucleus for concretion, it will, on the well 
known principle observed to regulate the separation of salts from 
their solvents, whether in a crystallized form or not, induce the re- 
dundant matters to withdraw themselves from the attraction of the 
fluid, and adhere to the surface which is presented to them. This 
effect, however, can occur only where there is a considerable excess 
of saline substance, since, when the proportion is small, it is retain- 
ed in solution by the urine at the high temperature which it has in 
the bladder, too powerfully to permit its precipitation by the influ- 
ence of a foreign body. Urinary calculi which have attained any 
considerable size are hence found to consist of concentric layers, 
varying in composition and thickness, according to the nature and 
quantity of the morbid excess that existed in the urine at the time 
of their formation; and, for the same reason, the rapidity with 
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which they increase in size always bears a direct proportion to the 
derangement of the urinary secretion. 

The circumstances which tend to occasion excess in the acid and 
saline constituents of the urine are chiefly the following; 1. imper- 
fect digestion, attended with acidity of stomach; in which case the 
urine has a deep brownish-red colour, and deposits either crystal- 
lized grains of uric acid that have separated from the fluid in the 
kidney, or a red lateritious sediment on cooling; 2. an irritated 
state of the kidneys, attended with pain of the loins, quickness of 
the pulse, and anxiety of the countenance; in which case the urine 
is copious, pale-coloured, and deposits such a quantity of the phos- 
phates on cooling as to become turbid and white like milk; 3. asi- 
milar state of irritation, chiefly affecting the bladder, and attended 
with a copious secretion of mucus; in which case the urine has a 
very disagreeable ammoniacal odour, and deposits the triple phos- 
phate of magnesia and ammonia, either crystallized or amorphous. 
The condition of the urine during the deposition of oxalate of lime, 
and some animal substances that will be mentioned hereafter, has 
not yet been well ascertained. 

From an attentive consideration of these circumstances, it appears 
that the presence of a calculus may promote the formation of con- 
cretions from the urine, 1. by affording a nucleus; 2. by irritating 
the bladder, increasing the quantity of mucus, and accelerating the 
putrefactive decomposition of the urme, during which the urea is 
- converted into ammonia, and an excess of the triple phosphate re- 
sults; 3. by causing sympathetic irritation of the kidneys, which 
perverts their secreting action, and leads to the formation of the 
earthy salts in redundant quantity ; 4. by sympathetically irritating 
the stomach, and occasioning imperfect digestion, attended with 
acidity. By operating in one or more of these modes, the nucleus, 
when once formed, always increases, and even tends to cause the 
generation of new ones. ‘Ihe nucleus, unless when consisting of a 
foreign body introduced into the bladder, is almost invariably con- 
stituted by a concretion formed in the kidney. This renal calculus, 
in the great majority of cases, as has been’ already observed, is an 
ageregation of uric acid grains, but may also consist of oxalate of 
lime. It is often observed by patients, that previously to suffering 
from the symptoms of calculus, they were accustomed to pass red 
grains of uric acid,—sand or gravel as they are usually called,—and 
that they ceased to do so for some time before the commencement 
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of their complaint. It is extremely difficult to account for the ori- 
gin of these concretions, farther than has been already done, though 
there are doubtless some important causes in operation, which hi- 
therto have not been ascertained. Calculous diseases are much 
more common in some districts of country than others, and all that 
we know in regard to the difference of these is, that where the 
strongest predisposition has been observed, the mineral strata of 
the neighbourhood were of a calcareous nature. The formation of 
renal nuclei takes place most frequently before puberty, and after 
the age of fifty; but no time of life is altogether exempt from it. 
There is no temperament or variety of original constitution that 
seems particularly favourable to the occurrence of the disease, but 
there is occasionally observed some evidence of the predisposition 
being hereditary. Gout and stone are oftén connected, but they 
| probably are so from owing their origin to the same source, viz. 
derangement of the digestive organs. 

The symptoms of a calculus in the kidney are an almost con- 
stant feeling of uneasiness in the lois, aggravated by rough mo- 
tion, and soothed by rest; the discharge of small fibrinous clots 
with the urine after fits of irritation, and during their continuance, 
tenderness of the loins, nausea or vomiting, and frequent desire to 
make water, which is sometimes attended with pain at the point 
of the penis. If, while there are such symptoms, the bladder should 
be examined, and found to contain no calculus, there will be strong 


ground of suspicion that one exists in the kidney; but there can: 


hardly be any certainty acquired on the subject, as different mor- 
bid states not only of the kidney, but also of other parts of the uri- 
nary apparatus, produce nearly, if not altogether, the same indica- 
tions. 

The object of treatment in this case is to promote the descent of 
the calculus into the bladder, with which view the patient should 
take exercise, and drink largely of diluent fluids. Advantage 
seems sometimes derived from conjoining the latter with a small 
quantity of spirits, such as Hollands, or with the tincture of can- 
tharides ; but caution must be observed in doing so lest too much 
excitement be occasioned. ‘The calculus, if it remain in the pelvis 
of the kidney, does not increase rapidly in size, as the urine, from 
passing away through the ureter immediately after being secreted, 
has little time to deposit the excess of solid matters which it may 
contain. Sometimes, however, the concretion of uric acid enlarges 


EE _ ———— 


a ae one 


‘ PELVIS. 305 


so as to occupy the whole pelvis and infundibula, branching out 
like a piece of coral, or becomes incrusted with the triple phos- 
phate. Much more frequently the calculus remains of a small 
size, ranging from that of a pea to that of a field bean, of an oval 
figure, very similar to the stone of an olive, and smooth reddish- 
brown surface, in which the component grains may in general be 
distinguished. In some rare cases abscesses have been produced 
by the irritation of the kidney, and in others still more rare, the 
matter, by inducing absorption of the parietes of the abdomen, has 
made a passage outwards for the stone. Exaggerated reports of 
such occurrences have given rise to stories of renal calculi having 
been cut out, and Nephrotomy has been seriously proposed by 
surgeons who think more of the execution than the consequences 
of operations. 

When the calculus descends into the ureter, unless of very small 
size, it occasions great local pain, and sympathetic irritation of the 
abdominal viscera. The patient complains of intense pain in the 
inguinal region of the affected side, about midway between the su- 
perior anterior spimous process of the ilium and the pubis, which 
is greatly aggravated by pressure or motion. ‘There is incessant 
nausea, and frequent bilious retching. The stream of urine pres- 
sing behind the calculus, and widening the passage, while it forces 
the obstructed body forwards, at length conveys it mto the blad- 
der, immediately upon which all the uneasiness is at once removed, 
This process of descent, which usually occupies from twelve to 
forty-eight hours, may be expedited and rendered less painful by 
administering from time to time doses of castor-oil, with the mu- 
riate of morphia, or other preparations of opium—by throwing 
opiate injections into the. rectum—by placing the patient im a warm 
bath—and by bleeding from the arm, if he is of a robust habit. 
Sooner or later the passage is completed, and there are few prepa- 
- rations more rarely met with in museums than those showing a 
renal calculus arrested in the ureter. 

Having arrived in the bladder, the calculi either remain there, 
or proceed onwards through the urethra. In the former case, 
they become incrusted with layers of various thickness and compo- 
sition, as has been already explained, and constitute concretions 
which differ widely, according to the circumstances that attend 
their formation. The following arrangement includes the most 
important kinds. 
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Name. 
TI. Urie Acid 
Calculus, 


(Scheele, 1776.) 
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External Characters. 


Colour, brownish-yellow ; sur- 
face smooth, or elevated into 
small tubercles ; shape general- 
ly flattened-oval ; size, from 
that of a large egg downwards ; 
structure laminated ; very com- 


mon. 


11. Phosphate 

of lime, C. 
( Wollaston, 
1797.) 


III. Triple 
phosphate of 
magnesia 
and ammo- 
nia, €. 


.White 


Colour, pale-brown ; surface 
smooth, like porcelain ; struc- 
ture loosely laminated ; small 
size; extremely rare, as forming 
entire concretions, but not so 
unfrequentlyconstituting alter- 
nate layers with other matters. 


shining crystals, or 
white crust, not forming entire 
concretions, but coating the 
surface, or lying between the 
layers of others, and never ex- 


(Wollaston, 1797.) hibiting in its own structure a 
(See frontispiece.) laminated arrangement. 


IV. Fusible 
calculus, 
(consisting 
of a combi- 
nation of the 
two last. 
Wollaston, 
1797.) 


V. Mulberry, 
or oxalate of 
lime, C. 

( Wollaston, 

1797.) 


Colour, white like chalk ; shape 
that of the cavity in which it 
lies; size often very large; struc- 
ture laminated, or compact and 
friable ; common, as an incrus- 
tation of foreign bodies. 


Colour, very dark-brown; sur- 
face rough, with large tuber- 
cles ; consistence very, hard; size 
seldom exceeding that ofa wal- 
nut; structure compact, al- 
ways single. 


Chemical Characters. 


Gradually consumed before the 
blowpipe; soluble in caustic 
potass, insoluble in diluted 
acids ; but soluble in nitric 
acid, the solution affording on 
evaporation to dryness a bright 
carmine-coloured residue. 


Whitens when exposed to the 
blowpipe ; soluble in muriatic 
acid; insoluble in caustic po- 
tash, and does not give off am- 
monia. 


Diminishes under the blow- 
pipe; exhaling an ammoniacal 
odour, and at last suffering im- 
perfect fusion ; soluble in dilute 
acids, and insoluble in caustic 
potash, but gives off ammonia. 


Readily fused under the blow- 
pipe into a transparent glass; 
partially soluble in acetic or 


dilute sulphuric acid, and the - 


remainder dissolved by muria- 
tic acid; insoluble in caustic 
potash, but gives off ammonia. 


Under the blowpipe expands, 
and effloresces into a white 
powder, which when moisten- 
ed, and applied to turmeric 
paper, causes a red stain; not 
soluble in pure alkalies, nor in 
the muriatie and nitric acids, 
unless finely powdered, and as- 
sisted ly heat. 


ee 
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Name. External Characters. Chemical Characters. 


VI. Cystic ox- Yellow, semitransparent, glis- | Exhales‘’a peculiar odour under 
ide, C, tening ; structure compact; the blowpipe ; very saluble in 

( Wollaston, confused crystalline mass; acids and alkalies. 

1810.) small; very rare. 


‘ 


The symptoms of stone in the bladder are, 1. Pain felt in mak- 
ing water, especially when the last drops are expelled, and for some 
time afterwards, which is referred chiefly to the point of the penis ; 
but also to more distant parts, as the inner side of the thighs, tes- 
ticles, particularly the left one, and even the feet. 2. Uneasy 
feelings of a similar kind, but not so intense, experienced upon any 
sudden motion of the body. 38. Frequent desire to make water, 
varying in degree from slight diminution of the length of the in- 
tervals, to almost incessant calls which it is impossible to resist. 4. 
The urine being tinged with blood after rough motion. 5. An oc- 
casional interruption of the stream of urine. 6. A peculiar ex- . 
pression of suffermg and anxiety in the patient's countenance. 
These symptoms vary extremely in their positive and relative seve- 
rity, being always most intense when there is irritation of the blad- 
der or general system, and bearing a direct proportion to the de- 
gree in which the urinary secretion is deranged ;—a fact not easily 
explained, but very important in respect to the treatment of the 
disease. Thus, contrary to what might be expected, the least annoy- 
ancé attends the mulberry calculus. The uric acid kind are accom- 
panied with more, and the phosphates with most of all. As there 
are other diseased states of the urimary organs which give rise 
to complaints more or less similar to stone in the bladder, it is 
necessary for obtaining certain proof of its existence to introduce 
an instrument into the bladder, and search it. The operation per- 
formed with this view is named Sounding, and is executed by means of 
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metallic instruments variously formed. The one that will generally 
be found most convenient is a steel bougie of the size usually rated 
No. 3. or 4. It should be moved about methodically into every 
part of the bladder, while the patient lies reclining. If the point 
erazes against the rugz of a thickened muscular coat, an inexperi- 
enced surgeon may be misled into supposing that there is a stone ; 
but if it really encounters one, there will hardly be a possibility of 
misinterpreting the distinct sensation which is always felt, and the 
corresponding sound generally heard at the same time. A small 
_ stone may escape detection, from the bladder being too much dis- 
tended or too much collapsed ; and when either of these sources of 
fallacy is suspected, a catheter should be introduced to draw off the 
water, or convey in a sufficient quantity from a syringe or elastic 
bag. If the parts about the neck of the bladder are very irritable, 
and grasp the sounding instrument tightly, soothing measures, 
such as gentle evacuation of the bowels by castor-oil, opiate injec- 
tions into the rectum, and the warm-bath, ought to be employed. 
When the prostate has suffered enlargement, a sort of pouch is ge- 
nerally formed behind it, in which the stone may lie so as to be 
hardly tangible by the sound, unless placed more within its reach, 
by altering the position of the patient, or elevating the bladder by 
a finger introduced into the rectum. 

The treatment of stone in the bladder may be divided into pal- 
liative and radical. The former consists in the use of means which 
tend to prevent the concretion from increasing, and to alleviate the 
patient’s sufferings; the latter, by removing the calculus, affords 
effectual relief from all the uneasiness of the disease. 

The means used with a palliative view are such as may be ex- 
pected to correct derangement of the urinary seeretion, and thus 
not only remove that excess of acid, or saline constituents, which 
is essential for the occurrence of concretion, but also diminish the 
severity of the symptoms resulting from the calculus actually ex- 
isting, since these, as has been already observed, always correspond 
directly in their severity with the degree to which the secretion of 
urine is morbidly altered. In order to determine what remedies 
ought to be prescribed for this purpose, the urine of the patient 
must be examined, If it shows the characters which denote an 
excess of acid, alkaline medicines will be indicated. Of these the 
carbonates of soda and potash are the best, and may be admini- 
stered in the dose of a scruple or half a drachm, two or three times 
a-day, dissolved in a tumbler of water. Should the patient suffer 
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from heartburn, or other symptoms of acidity in the stomach, he 
ought to take occasionally a tea-spoonful of calcined magnesia. 
Lime-water and soap ley were formerly much used in various forms 
and combinations, in the expectation of their producing a solvent 
effect on the stone ; and the relief experienced from them was often 
so great as to afford apparently good ground for believing that they 
possessed such a power. It is admitted now that they could act 
beneficially only by correcting morbid derangements of the urinary 
secretion ; and they are, therefore, superseded by the less nauseous 
alkaline preparations above-mentioned. If, on the contrary, the 
quantity of earthy and alkaline salts seems to be redundant, acids 
should be employed. The muriatic is usually preferred, and may 
be given in the dose of twenty or thirty drops, in a sufficient 
quantity of water, three times a-day. When, along with this state 
of the urine, there exists much irritation about the bladder and kid- 
neys, as is generally the case, small doses of opium ought to be 
conjoined with the acid; and other means of a soothing kind, as 
the hip-bath and opiate injections, at the same time prescribed. 
Whatever be the nature of the derangement, it will always be pro- 
per to correct any errors in the patient’s diet or mode of living that 
tend to injure the health in general, and the digestive functions 
in particular. | 

The means which are employed, with the view of effecting a ra- 
dical cure, may be considered under three heads, accordingly as 
they act; 1. by promoting the escape of the stone entire through 
the natural passage ; 2. by breaking down the stone into fragments 
small enough for being carried out with the stream of urine; and, 
3. by cutting a free outlet for the stone. 

Renal calculi of small size generally remain only a short time in 
the bladder, and pass out with the urine often almost immediately 
after descending from the ureter. When the history of a case leads 
to the suspicion of there being a concretion of this kind remaining 
in the bladder, or if it should be detected by sounding, its exit 
ought to be assisted by a very complete dilatation of the urethra 
by means of bougies, by drinking copiously of simple diluent fluids, 
and by the relaxing influence of warm bathing. Sir A. Cooper 
recommended the use of forceps, shaped like a sound, for seizing 
and extracting small calculi.* If there are many concretions, the 
instrument contrived for this purpose, at Sir Astley’s suggestion, 


* Med. Chir. Trans. Vol. xi. 
. Aa 
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by Mr Weiss, may be used with safety and advantage; but if there 
be only one, the groping that will generally be required for its seiz- 
ure can hardly fail of being very injurious. Prosper Alpinus re- 
lates, that there was a practice in Egypt, of ancient origin and ex- 
tensive employment, for the removal of stones from the bladder, 
which consisted in distending the urethra by blowing into it with a 
tube, and then urging the calculus to descend by pressing on it 
with the fingers introduced into the rectum. It is difficult to con- 
ceive the possibility of executing this procedure on an adult, and 
im children the urethra is too narrow for allowing much advantage 
to be derived from it. Cases sometimes occur in which the calcu- 
lus has entered into the urethra, and after passing through more 
or less of its extent, has been arrested at a narrow part of the ca- 
nal, either natural, or resulting from stricture. ‘The membranous 
portion is the most common seat of this occurrence, which also 
happens sometimes at the orifice. A retention of urine occasion- 
ally results from the obstruction thus caused; and, if a full-sized 
catheter were passed without any precaution, it might push the 
. eoncretion back into the bladder, which of course ought to be 
avoided. The instrument should be merely carried down so far 
as to disengage the calculus from the contracted place that it oc- 
cupies, and which it closes like a spherical valve,—or, if of a very 
small size, it may be conveyed past the concretion into the bladder. 
The immediate bad effects being thus obviated, it is necessary to 
employ means for assisting the stone to pass forwards. Bougies 
of progressively increasing size, introduced down. to the seat of ob- 
struction, may prove sufficient for this purpose. Jorceps are used 
with hardly any advantage, from the difficulty of expanding their 
blades. When it proves impossible to extract the calculus from 
the urethra, it ought to be cut out, which is readily effected, by 
making an incision upon it while held firmly, so as to prevent any 
displacement during the operation, or upon a grooved staff. The 
wound sometimes heals by the first intention, but it is prudent to 
keep a flexible catheter in the urethra for a few days, to prevent 
any risk of the urine infiltrating into the cellular substance. Cal- 
euli are sometimes lodged in fistulas of the perineum, and, of 
course, so long as they are permitted to remain, render a cure by 
the ordinary means impracticable. If discovered in this situation, 
they should be removed without delay by incision. 

The second mode of removing a stone from the bladder consists 
in grinding it down to powder, or pieces small enough for escaping 
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by the natural passage. Though there are very ancient traces of 
this practice, and though in modern times ingenious patients have 
occasionally, by persevering efforts, succeeded in bringing away 
part, if not the whole, of calculi from which they suffered, yet Li- 
thotrity, as this method of operating has been named, may be re- 
garded as of very recent origin. The apparatus was necessarily 
very inefficient and unmanageable so long as the cannula through 
which it was introduced into the bladder had a curved form. Some 
anatomists of the last century suggested that a straight instrument 
might be passed along the urethra; but Dr Gruithuisen (1813) 
first used a straight catheter. The contrivance of this gentleman, 
followed by the successive improvements of Amussat, Leroy, Ci- 
viale, and Heurteloup, rendered the lithotritic apparatus wonder- 
fully perfect. It consisted of a straight cannula, containing another 
of steel, the extremity of which was cleft into three branches, that 
expanded by their own elasticity when pushed beyond the external 
tube, and closed upon being drawn within it. This internal cannu- 
la in its turn inclosed a solid rod of steel, terminating in a head so 
figured as to act destructively on a stone submitted to its rotatory . 
motion. At the other extremity of this apparatus there were addi- 
tional parts for preventing the escape of the urine, without imped- 
ing the motion of the cannulas or perforator, and for attaching the 
string of a drill bow. When the stone was large, a compound per- 
forator could be employed, having a moveable branch at its extre- 
mity, that might be separated to more or less distance from the 
central position by a regulating screw at the other end, and exca- 
vate the stone to an extent corresponding with the degree of its ex- 
pansion. The thin shell thus formed was broken by another instru- 
ment, named brise-coque, which consisted of an instrument shaped 
like a slightly curved sound, and having its extremity formed into 
strong jaws, which were made to separate and embrace the stone, 
which was then crushed by the blows of a hammer or the force of 
a screw. The latter apparatus has come to supersede the former 
one for the whole operation, which is, therefore, now named Litho- 
tripsy or crushing, to distinguish it from the grinding process. It is 
needless to describe particularly the various instruments employed, 
since description alone could give no precise idea of their structure, 
and still less of their exercise. The general principle, as already 
mentioned, consists in the separation of two jaws by pushing one 
before the other, and then, after grasping the stone, approximating 
them by the force of a screw or simply manual pressure. 

When the operation is to be performed, the patient should be 
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placed reclining, with his shoulders supported on a table, con- 
structed for the purpose, so as to admit of the patient’s body and 
pelvis being nicely adjusted in position. ‘The bladder being mo- 
derately distended with urine, or water injected into it, a sound is 
-passed to ascertain the precise position of the stone, the surgeon 
then introduces the apparatus, and expanding the branches when 
fairly in the bladder, seizes the calculus, and exercises the requi- 
site compression for breaking it. The complexity of the instru- 
ments, and the circumstances in which they are used, render the 
process extremely difficult, while the bad consequences of its in- 
expert performance are of the most serious nature. It will pro- 
-bably, therefore, never be practised with advantage, except by 
those who devote a large share of their attention to its perform- 
ance; and even in such hands, there is reason to fear, that though 
perhaps in some cases successful, and seldom immediately fatal, it 
may not unfrequently be productive of the most mischievous ef- 
fects. Chronic inflammation of the prostate gland or mucous 
membrane, if excited by the pressure or laceration of the instru- 
ment, will probably lead to farther derangement of the urinary se- 
cretion, and the consequent deposition of new calculi,—the irrita- 
tion caused in extracting which, will keep up the train of morbid 
_action, and if not at length fatal to the patient, must at all events 
‘make him suffer much more than he would have done from exci- 
-sion of the stone. 

There is no operation of surgery which has excited so much at- 
tention, and been practised in so many different ways, as Litho- 
tomy. A prejudice, that it was unsafe to cut the neck of the blad- 
der, for many centuries paralysed all exertions in improviug the 
operation, which, in accordance with this misleading principle, was 
performed by making an incision in the permeum, and then nomi- 
nally dilating, but really tearing, the orifice of the bladder suffi- 
ciently to allow the stone to be extracted. Such a procedure be- 
ing tedious, painful, and dangerous, was justly dreaded both by 
patients and surgeons, the latter of whom willingly resigned it toe 
irregular practitioners of rupture curing, and cutting for the stone, 
who in those days travelled the country in search of employment. 
The mode of performing lithotomy was indeed taught in the 
schools, and ingenious men contrived various modifications of the 
apparatus; but no real improvement was effected until near the end 
of the seventeenth century, when Frere Jacques introduced an 
entirely different method, which was to cut freely into the bladder. 
He commenced his career as a lithotomist, unacquainted with ana- 
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tomy, and provided with very imperfect instruments,—but never- 
theless extracted the stone with such invariable facility and dis- 
patch, that though many of his patients died, and comparatively 
very few made complete recoveries, he acquired great reputation, 
and the friendship of some of the most distinguished surgeons in 
Paris. Through their assistance he supplied the defects of his edu- 
cation, and afterwards operated in various countries with distin- 
guished success. The important truth having thus been ascertained, 
that the bladder could be cut without any fatal or injurious con- — 
sequences, the attention of surgeons took a different direction, and 
a variety of methods and instruments were contrived for cutting the 
same parts that had been previously torn. It is unnecessary to 
consider these particularly, as the operation practised and described 
by Cheselden, (1720) though perhaps not differing materially from 
that of some other surgeons both in this country and abroad, has 
been generally regarded the standard for imitation. 

The lateral operation of Cheselden consists in making a free in- 
cision of the perineum,—opening the urethra at its membranous 
part,—and continuing the cut through the prostate gland, oblique- 
ly outwards and downwards. ‘The simplest mode of effecting this 
is to use a scalpel, or other knife, that may be under the surgeon’s 
command ; but as it requires an accurate acquaintance with the re- 
lative situation of the parts concerned, and considerable manual dex- 
terity, to divide the prostate safely with such an instrument, various 
apparatus have been contrived for cutting in the requisite direction, 
and to a sufficient extent, merely in consequence of their form and 
construction, and without the necessity of precise guidance on the 
part of the surgeon. But after a hundred years’ experience of such 
substitutes for operative skill, it is now almost universally admitted 
that the simple knife is by far the safest means for the purpose, and 
it does not seem necessary to enter here into any description of the 
obsolete procedures which used to occupy so large a portion of sys- 
tematic surgical writings. The mstruments required are, 1. a 
grooved staff to guide the knife in cutting into the bladder. It 
ought to be of the largest size that the urethra will readily admit, 
which is usually about No. 11. of the bougie scale,* and the groove 
should be very wide and deep, neither on the side nor convex sur- 
face, but in the intermediate space, so as to correspond with the di- 
rection in which the incision is carried. Mr Aston Key has recom- 
mended a straight staff,—which certainly has the advantage of con- 


* Equal to No. 14 of the scale generally used in London. 
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veying the knife more directly than a curved one, but is liable to 
the objection of occupying the operator’s left hand, while the sec- 
tion is made, instead of leaving it at: liberty to press aside the rec- 
tum, and ascertain when the incision has been carried far enough. 
In children, where the prostate is easily divided, and where, from 
the necessarily small size of the instrument that is introduced, the 
difficulty attending a curved direction of the groove is greatest, the 
straight staff may be preferable. 2. A knife, which, including both 
the handle and blade, should be between seven and eight inches in 
length. The blade ought to have its cutting part at least two 
inches long, not very broad, and sharp enough at the point to per- 
mit its being pushed through the skin and other parts. 3. Forceps 
for extracting the stone, of two or three different sizes, of which 
the blades should be broad, moderately hollowed, and destitute of 
projecting teeth, which are apt to break the calculus. 4. A scoop 
to remove fragments or gravel. And, 5. a flexible tube, about six 
inches long, and half an inch wide, to convey away the urine after 
the operation, and prevent its infiltration into the cellular substance. 

The parts that require to be cut are, 1. the integuments, which 
should be divided to the extent of about three inches in an adult, 
or more if the subcutaneous adipose tissue is unusually thick, and 
of course less in children. ‘The incision should extend obliquely 
from the raphe of the perineum to the hip, passing nearly equidis- 
tant between the anus and tuberosity of the ischium. 2. The trans- 
verse muscle of the perineum, and anterior part of the levator ani. 
3. The transverse artery of the permeum. 4. The membranous 
part of the urethra. 5. The prostate gland through the whole ex- 
tent of its left lateral lobe. And the parts which ought not to be 
cut are, 1. The rectum, which may be injured in laying open the 
perineum, in cutting into the groove of the staff, and in dividing 
the prostate, but chiefly in enlarging the wound, in case it proves 
too small, subsequently to withdrawing the staff. 2. The artery of 
the bulb of the urethra, and the bulb itself, from cutting into the 
canal too far forwards, and at its lateral part. 3. The pudic artery, 
from cutting too much in a lateral direction in making the section 
of the prostate. 4. The internal fascia of the perineum, or vesical 
reflexion of the pelvic fascia, from cutting the prostate upwards, or 
carrying the incision beyond it in a lateral direction. 

When the operation is to be performed, the patient should have 
his bowels freely evacuated by a laxative administered the day be- 
fore. He should be placed reclining on a table about two feet and 


PL. Xi. 


Sheth s Lithoyrt din? 


. 

2 

WwW UY & 
. = 

tn 4 . 

A aie a, 


oa 
+ 


, 
w 
ees 

. 

4 

. 

ale dp 


ri , 
4 = ah 
vie . 5 , : 
h eye it y : ry 
T ae F e - ‘ , ry v. 
. 4 b' & 
F 
+ + . on 2h 
a) 33 a? ‘ 
A = 9 . s 
J Pe 5 ey Ot, “ oe oe ' , : 
¢ i a _ cae 
a4 te ? * « 
: ~< wpb . a ¥ 
om ’ + 4) / ied J 
‘ pra! j ‘s ; 
Dah oo oe Mf & ‘ 
5 ’ c ‘oa, oe x + ; + z 
y + hander» aN , aie 
: f io ea a > ea 
e Fagin. on 7 : Ee 7 
; x * F ' - 
: z 


PELVIS. 375 


a-half high covered with a folded blanket, and under his head a 
“pillow or two may be laid, but nothing to raise the shoulders. He 
is then to seize the soles of his feet, one in each hand, which should 
rest on the fibular or outer edge, and by means of a strong tape or 
-bandage have the limbs secured in this position, after which they 
are to be confided to two assistants, one standing on each side of 
the table. The staff having been introduced, is now to be com- 
mitted to a third assistant, who holds it wp in one hand, and the 
scrotum in the other. The surgeon then seats himself on a chair, 
shaves off the hair from the perineum, feels the different parts that 
determine the place of his incision, and resting the fingers of his 
left hand on the skin so as to prevent any displacement of it, pushes 
his knife directly inwards at the anterior point of incision to the 
depth of the perineal muscles. _He cuts in the direction above- 
mentioned so as to divide the skin, fat, superficial fascia, and trans- 
verse muscle, gradually diminishing the depth of his incision until 
it reaches its posterior termination ; then introducing the fore-finger 
of the left hand into the centre of the wound, to serve as a guide for 
the knife and protection to the rectum, he cuts from this point up- 
wards and downwards so as to divide the anterior part of the levator 
ant, and expose the membranous portion of the urethra, into which 
he makes an opening, and then, keeping the knife in the groove, 
while he satisfies himself, by taking the staff in his left hand, that it 
is held properly in the mesial plane close up against the pubis, he 
gives it again to the assistant, and pushes the knife steadily into the 
bladder, and fairly through the prostate; at the same time, with 
his left hand, holding down the rectum, and feeling what way is 
made with the knife. He then introduces his finger into the blad- 
der, desires the staff to be withdrawn, and conducts in the forceps. 
He searches for the stone with the blades closed, and, having found 
it, opens them very wide, depresses, and then closes them. By 
gently relaxing his hold, and renewing it, he shifts the position of 
the calculus, if unfavourable for extraction, and, with the assistance 
of his left fore-finger, proceeds to draw out the stone, not directly, 
but by a motion in alternate directions, so as to dilate the margin 
of the wound without tearing. Forcible efforts ought never to be 
used in doing this; and it is much better to introduce the knife 
again, if the opening proves too small. After one stone has been 
removed, the bladder ought to be searched for more, with a sound 
introduced through the wound; and if any are detected, they must 
be removed in the same way as the first. Should the calculus be. 
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broken, its fragments must be carefully extracted with the scoop, 
if small, or the forceps if large. The tube is then to be introduced, 
either alone, or, if there is much tendency to hemorrhage, with 
some folds of lint wrapped round its middle; after which the pa- 
tient may be placed in bed, on his right side, with the limbs mode- 
rately bent. 

The after treatment in cases that proceed favourably is extreme- 
ly simple. Means must be employed to prevent the urine which 
distils through the tube from soaking the bed, by interposing a piece 
of oiled bolle between the breech, a a folded blanket laid under 
it, and applying tow or sponge at the orifice to imbibe the fluid. 
The diet, during the first three or four days, should be sparing, 
and of a farinaceous kind. Gentle laxatives, such as castor-oil, are 
to be administered, as occasion may require. ‘The tube may be 
withdrawn at the end of two or three days. About the ninth day 
a little urine is generally observed to issue from the urethra; and 
when the natural passage thus begins to be resumed, the discharge 
by the wound very soon ceases, so that by the thirteenth or fifteenth 
day the whole is evacuated by the penis. 

The bad consequences of the operation are, 1. Sinking; 2. 
Hemorrhage; 3. Infiltration of urine; 4. Inflammation at the neck 
of the bladder; 5. Peritonitis; 6. Recto-vesical fistula. 

Unless the patient is extremely weak from the exhaustion of dis- 
ease, or the feebleness of his age, as when it is below two, or beyond 
seventy years, there is no risk of his sinking directly under the ef- 
fects of the irritation attending the operation, if properly performed. 
But if, from the inadequate size of the wound in the bladder or /e- 
vator ani, the stone, instead of being gently extracted, is dragged 
out by force, after long and painful ineffectual attempts to draw it 
through, the stoutest individual may suffer a shock too great for his 
strength, and die in the course of a few hours, as if suffering from 
profuse hemorrhage, an extensive burn, or aay other injury destruc: 
tive to the powers of life. 

If the vessels are regularly distributed, and the surgeon cuts no 
more than he ought to do, there is hardly any fear of a fatal or 
even troublesome bleeding. Should the dorsal artery of the penis 
rise from the pudic high in the pelvis, and take the course which 
it has been observed to follow in some few cases along the neck of 
the bladder, and obliquely across the lateral lobe of the prostate, 
it can. hardly escape division during the performance of the opera- 
tion which has been described. The coincidence of such an ir- 
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regularity with stone in the bladder must be extremely rare; and 
the danger of hemorrhage from this source so small as to afford 
little reason for, apprehension, though instances of it have occur- 
red. When the flow of blood appears alarming, the surgeon should 
introduce his finger into the wound, and press the pudic against 
the ramus of the ischium. He will then ascertain whether the 
hemorrhage proceeds from it or its branches given off below, in 
either of which cases a ligature may be applied by means of a 
tenaculum, the sides of the wound being held aside, and the source 
of the bleeding, if necessary, exposed to view more completely by 
farther incisions. If the hemorrhage is found to proceed, not from 
the trunk of the pudic, the artery of the bulb, or that of the peri- 
neum, it must be referred to the neighbourhood of the prostate, and 
all that can be done is to introduce a tube wrapped in lint, raise the 
patient’s breech, and apply cold, 

Infiltration of urine takes place when, from the small size of the 
wound, from its being seated too far forward in the perineum, from 
an insufficient division of the levator ani, or from swelling of. the 
cut surfaces, the urine has not a free outlet externally; and if the 
incision of the bladder is carried far back, more especially through 
the reflection of the pelvic fascia on its neck, this untoward event 
will be more apt to happen. The patient feels first a painful sense 
of distension, and then an uneasiness in the hypogastric region be- 
hind the pubis, which leads to the belief that peritonitis is commen- 
cing, and blood is freely withdrawn both locally and generally 
without affording any relief. A fever, attended with the symptoms 
that denote excessive irritation, commences, continues in despite 
of every means employed to check it, and proves fatal in a few 
days. Whenever the urine is not observed within five or six hours 
after the operation, the surgeon should examine the tube to discover 
whether or no it is obstructed by coagulated blood,—and if a tube 
has not been employed, he should introduce his finger into the 
bladder, so as to make sure of there being a free passage for the 
fiuid, keeping in mind that infiltration of urine, though in general 
easily prevented, can seldom if ever be remedied. 

Inflammation at the neck of the bladder is one of the bad con- 
sequences most to be dreaded. It is attended with incessant pain 
at the point of the penis, insufferable nausea, with disgust at every 
sort of food, and occasional retching,—yellow furred tongue,— 
frequent pulse,—and great general restlessness. It proves fatal 
seldom sooner than one, or later than three weeks. On dissection: 
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the cellular substance at the neck of the bladder is found infiltrated 
with pus, and the prostate gland also contains purulent collections. 
The circumstances that seem to have most effect in giving rise to 
this insidious and deadly process, are laceration and contusion in- 
flicted during the removal of the stone, especially if it is of large 
size, and the prostate is previously in a diseased state of enlarge- 
ment. Little can be done to arrest the inflammation when once 
excited,— but the means that promise most assistance in doing so 
are frequent immersion of the pelvis in a hip-bath, opiate injections, 
and moderate depletion. 

Peritonitis very seldom follows the lateral operation of litho- 
tomy, but if it should occur, it will appear within twenty-four or 
forty-eight hours at farthest, and may be recognized by the ten- 
derness of the abdomen to pressure, the small wiry pulse, and ca- 
daverous appearance of the patient. Free depletion, both local 
and general, warm fomentations, and the warm bath, will be the 
proper remedies. 

A communication between the rectum and wound occasions in 
the first instance little inconvenience; but as the cure advances, 
and the orifice of the wound contracts, the contents of the gut, 
whether gaseous or liquid, instead of escaping through it, are forced 
into the urethra, and issue from the penis, while part of the urine 
descends into the rectum. The remedy for this disagreeable oc- 
currence is to divide the septum that lies between the external ori- 
fice of the wound and its communication with the gut; but this 
should not be done immediately after the operation, as it has often 
happened that the wound of the intestine occasioned no trouble, 
and healed by the first intention. 

When the various obstacles to success that have been mentioned, 
together with the adverse influence of disease in the kidney, which 
is sometimes associated with stone in the bladder, and also the dan- 
gerous consequences common to all severe operations are taken 
into account, it will appear obvious, that, however perfect the *prin- 
ciples on which the operation is performed, and skilful its execution, 
the patient’s recovery cannot be regarded as by any means certain. 
A succession of fortunate cases often leads an operator to flatter 
himself with a belief of his own infallibility, but sooner or later he 
meets with reverses; and it appears that the average of successful 
practice is one death in from seven to ten cases. The period of life 
at which the operation proves most successful is between the second 
and fifteenth years, and next to this from sixty to seventy. The 
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most unfavourable age seems to be about forty or fifty ; and it is 
always observed that when the health is vigorous, and the suffering 
from the disease slight, the risk is much greater than when the pa- 
tient is reduced by continued and incessant pain, provided no or- 
ganic disease has been excited.in any part of the system. 

Other methods of cutting for the stone have been proposed and 
followed more or less extensively ; but as the success attending any 
of them has not nearly approached that of the operation which has 
been fully considered, it seems unnecessary to enter into a particu- 
lar detail of them, and the three following may be noticed shortly 
as the most deserving of attention. 1. The bilateral operation. 
2. The high operation, or above the pubis. And 3. The recto- 
vesical operation. 

The first of these was contrived by M. Dupuytren in order to 
lessen the risk of injuring the rectum and pudic artery. The pe- 
culiarity of it consists in cutting the prostate on both sides equally, 
which is effected by an instrument constructed for the purpose, 
and composed of a sheath containing two blades, that can be made 
to project laterally more or less as may be required. ‘This instru- 
ment, being conveyed into the bladder on the groove of the staff, 
after the preliminary incisions have been made in the perineum, in 
a transverse direction, is expanded and withdrawn in this state, 
cutting the gland to the requisite extent. Many objections might 
be urged against this method, but it is sufficient to mention that 
the result of experience is not in its favour. The High operation 
is of older date, having been introduced about the close of the se- 
venteenth century, when it was discovered that the bladder could 
be cut with safety ; but the proper principles for operating in the 
lateral way had not yet been established. It was proposed consi- 
derably earlier than this, and had even been practised in some few 
cases, but did not engage much attention until the time mentioned. 
The mode of procedure was to make an incision in the hinea alba, 
about three inches long, extending from the pubis upwards, sepa- 
rate the recti muscles, and open the anterior or pubic side of the 
bladder, beginning as near as possible to its neck, and continuing 
the wound upwards to a sufficient extent, with care to avoid cutting 
the peritoneum, where reflected on the fundus. The advantages 
contended for in recommendation of this operation were the faci- 
lity of its performance, even where the stone was of the largest size, 
—the safety of it in respect to hemorrhage, and the comparatively 
small degree of pain it occasioned the patient. The objection, how- 
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ever, of urinous infiltration, which was equally obvious in theory 
and serious in practice, more than counterbalanced these argu- 


ments; and the means contrived for preventing this dangerous con-_ 


sequence either proved insufficient, or, by their complexity and irri- 
tation, destroyed the great ground of superiority contended for. The 
high operation is now performed by very few surgeons, and will 
probably soon cease to be practised at all. The recto-vesical me- 
thod was introduced by Vacca and Sanson (1816) and through 
the influence of their recommendation, together with that of some 
other surgeons, attracted considerable attention for a few years. It 
consisted in dividing the sphincter ani, rectum, membranous part of 
the urethra, and prostate, so as to lay the two canals thus far in- 
to one, through which the stone could be easily éxtracted. This 
was effected by introducing into the bladder a staff grooved on its 
convex side, cutting through the sphincter and the integuments of 
the permeum, and then conveying in a sharp-pointed curved bis- 
toury, which being entered into the groove beyond the prostate, 
and carried steadily forwards, completed the cutting part of the 
operation at once. It was contended that the stone could thus be 
got out very easily, and with hardly more pain than what attends 
the operation for fistula in ano,—that there could be no danger of 
bleeding incurred,—and that the risk of urinous infiltration, as well 
as inflammation, would be less than after the lateral operation. The 
great objection that obviously suggested itself was the probability 
of a recto-vesical fistula; but the free division of the sphincter 
seemed likely to diminish the chance of this, and experience proved 
that it did not often happen. Inthe hands of an inexpert operator this 
method is perhaps the least difficult; but it certainly must be re- 
garded as decidedly inferior to the lateral operation, when properly 
performed, as well in regard to the danger of its immediate effects, 
as in prospect of the patient’s condition after recovery being ac- 
complished. 


Retention of Urine in Females. 


From the shortness, straight direction, and width of the urethra, 
together with the absence of a prostate gland, females are much 
less liable to retention of urine than males. They suffer from it, 
however, occasionally, in consequence of the following circum- 
stances:—1. Paralysis from -distension; 2. The pressure of a gra- 
vid uterus; and 3. Retroversion of the uterus. 

The female bladder is more capacious than that of the male, and 
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can suffer the accumulation of more fluid without being injured in 
its contractile power. When, however, the limit of healthy expan- 
sion is at length exceeded, the same effect is induced as when the 
male bladder is concerned, and the patient labours under a com- 
plete retention, and requires for her relief that the catheter should 
be introduced. The instrument employed for this purpose is made 
of silver, about six inches long, very slightly curved, and a quarter 
of an inch wide. The patient lies in bed on her back with the 
thighs drawn up; and the operation ought to be performed under 
the clothes. The fore-finger of the right or left hand, according to 
the position of the patient, is-introduced between the labia minora, 
and carried upwards to their junction, a little below which the ori- 
fice of the urethra is situated, and where it is readily recognized 
by the feeling of a depression, with a little elevation behind or 
nearer the vagina. The finger being retained here, the point of 
the catheter is by its means properly directed, and may then be 
easily pushed into the bladder. ‘Fhe mouth of the tube may be 
closed by applying the thumb over it, until a receptacle is provid- 
ed for the urine,—or a bladder may be tied to it so as to secure 
the fluid, without any risk of allowing its being spilt upon the 
clothes. If the catheter has a stop-cock upon it this will be ma- 
naged still more conveniently, but the istrument is thus rendered 
rather too complicated for its easy introduction. 

When the uterus is distended, and more especially when its con- 
tents descend low in the pelvis during parturition, the urethra is 
liable to such compression and displacement, as frequently induce 
retention of urine. In such circumstances, it 1s not always practi- 
cable to introduce the common female catheter, and one either 
flexible, or, if rigid, curved like that for the male urethra is re- 
quired. The difficulty is still greater when the retention depends 
upon retroversion of the uterus. This displacement consists in a 
turning back of the fundus of the uterus, and its being bent down 
between the vagina and rectum. It very rarely occurs in the un- 
impregnated state, though it is said to have been met with in vir- 
gins, and is most apt to happen between the third and fourth months 
of pregnancy, in consequence of some sudden motion of the trunk, 
as in leaping or dancing. A consideration of the relative situation 
and connection of the os wter? and urethra will render it obvious 
that the effect of such a retroversion on the latter must be a great 
extension of it upwards and forwards ; withdrawing the orifice from 
its usual situation ; impeding the discharge of the urine, and ren- 
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dering the introduction of a catheter extremely difficult. The blad- 
der becoming distended, reacts on the primary disease, and opposes 
the replacement of the uterus, whence the first object in the treat- 
ment is to draw off its contents. ‘This may sometimes be done by 
means of a flexible, or curved silver catheter ; but it has happened 
repeatedly, that such instruments could not be introduced, and the 
patient either died from extravasation of urine, or was saved by 
puncture of the bladder above the pubis. Should that operation 
be judged necessary, it is to be performed in the same way as in 
the male ; but especial care must be taken in introducing the tro- 
car, not to transfix the elongated and narrowed neck of the blad- 
der, which may happen by directing the instrument perpendicular- . 
ly, instead of backwards towards the promontory of the sacrum. 
The uterus also has been punctured from the rectum ; but this pro- 
ceeding must be regarded as unwarrantable, unless the other more 
safe measures have been tried without success. When the resist- 
ance of the distended bladder has been removed, the surgeon 
should introduce the fore and middle fingers of one hand into the 
rectum, while the other co-operates in the vagina, and endeavour to 
replace the retroverted uterus. 

It may be observed that females, who suffer from uterine excite- 
ment or hysterical affections, are apt to complain of inability to ex- 
crete the urine, and the catheter is often used in such cases; but 
warm fomentations applied to the hypogastrium, and cathartic in- 
jections thrown into the rectum, will almost always obviate any real 
necessity for its employment in such circumstances. 


Urinary Caleuli in the Female. 


Females seem to be much less hable to the formation of renal 
calculi than the other sex, and get quit of them more readily when 
they do occur, owing to the shortness, width, and dilatability of 
their urethra. Sometimes, however, calculi are detained after de- 
scending from the kidney, and nuclei for concretion are also occa- 
sionally afforded by foreign bodies introduced from without, through 
the urethra into the bladder. The stones, which have their foun- 
dation laid in either of these ways, increase in magnitude in the 
manner already explained, and occasion symptoms analogous to 
those formerly described. Frequent micturition, the urine tinged 
with blood, and aggravation of these complaints by rough motion, 
excite the suspicion of calculus in the bladder, especially if the pa- 
tient has previously suffered the symptoms which indicate the pre- 
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sence of one in the kidney or ureter, and the introduction of a ca- 
theter or sound ascertains its existence positively. Women be- 
tween the ages of twenty and fifty are most frequently the subjects 
of the disease. , 

The female urethra being not only very short and wide in its 
natural state, but also very dilatable, allows small stones to be seiz- 
ed and extracted through it very readily. But when the calculus 
attains a large size, it has generally been thought necessary, until 
of late, to enlarge the opening by incision. ‘This may be readily ef- 
fected by introducing a grooved director, and conveying in by its 
means a knife, with which the urethra and neck of the bladder are 
divided obliquely outwards and downwards, on one or both sides, 
without injury to the vagina. The objection to this operation is 
the risk of subsequent incontinence of urine; and the fear of such 
a consequence has led some surgeons to cut above the pubis, or 
between the pubis and the orifice of the urethra (Lisfranc). Sir A. 
Cooper, and others, have of late years brought into notice a mode 
of extracting the calculus, which, though practised previously at dif- 
ferent times, had been almost forgotten. This was, to dilate the 
urethra by instruments contrived for the purpose, or by sponge 
tent; means certainly preferable to those which seem to have been 
formerly in use, such as the root of gentian, or a piece of small in- 
testine containing air or water, introduced into the urethra flaccid, 
and afterwards rendered tense by twisting (Bromfield). The pro- 
cess of dilatation must be carried on slowly to prevent an insuffer- 
able degree of pain, and other bad consequences. If the stone is 
large, it will greatly expedite and facilitate the operation to intro- 
duce the finger into the urethra, and divide with a straight bistoury 
any particularly tense part of the canal that may be felt. After 
this the dilatation goes on much more rapidly, so as to be complet- 
ed in a few minutes, instead of requiring days. In the event of 
the operation by incision being preferred, or rendered necessary by 
the large size of the stone, it is better to cut both sides of the ure- 
thra, than to divide one only to the requisite extent. 


Incontinence of Urine. 


Incontinence, or involuntary discharge of urine, is rarely met 
with in females, but occurs very often in males. It happens at all 
ages, and depends on different circumstances. In children,“who 
are frequently subject to it during their sleep, the cause seems to 
be irritability of the bladder, inducing its expulsive contraction be- 
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fore the fluid accumulates in sufficient quantity to occasion uneasi- 
ness enough for awakening the patient. The fear of punishment, 
or some other strong impression on the mind, may break this dis- 
agreeable habit, by inducing a more vigorous resistance on the part 
of the voluntary muscles situated at the neck of the bladder ; since, 
as is well known, volition is not entirely suspended during sleep. 
A more powerful remedy, and one that seldom fails when the mor- 
bid disposition has no other source than that under consideration, 
is the application of a large blister over the sacrum and lower part 
of the loms. A very distressing incontinence is met with in per- 
sons of more advanced age, and often in the vigour of life, who 
have suffered derangement of the nervous system, either from spon- 
taneous disease or the effects of external injury. The complaint 
is then usually associated with weakness of the inferior extremities, 
which betrays the nature of its origin, but it sometimes exists alone, 
and is of itself sufficient to render the patient miserable. Power- 
ful counter-irritation, especially that effected by the actual cautery 
applied on each side of the spinous processes of the lower lumbar 
vertebrae, affords the best chance of relief; and internal stimulants, 
as cantharides, may be conjomed with this practice, though there 
is seldom decided evidence of their exerting any beneficial influ- 
ence. Warm and cold bathing, frictions, and strict a:tention to the 
preservation of general health, should at the same time be diligent- 
ly employed; and improvement must not be despaired of though 
it should be a long while of appearing. Incontinence is common 
in old age; but in this case is generally confined to the period of 
sleep, and may be prevented from proving troublesome by intro- 
ducing the catheter previous to the time of rest. In extreme cases 
of incontinence, when there is a constant dribbling from the ure- 
thra, the patient may be rendered comparatively comfortable by at- 
taching to the penis an elastic bag of India rubber, provided with 
a plug or stop-cock, for allowing the urine to escape when a conve- 
nient opportunity occurs. 


Irritability or Chronic Inflammation of the Bladder. 


This complaint is almost confined to males. It is characterized 
by frequent desire to make water, and inability to resist these calls, 
however incessant or inconvenient. ‘The feeling before micturi- 
tion is generally more or less painful, and sometimes extremely so, 
whence stone or stricture is often supposed to be present, and this 


supposition leads to the introduction of instruments that greatly 
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ageravate the patient’s sufferings. The disease usually occurs in 
young and middle-aged men. It is occasioned by various circum- 
stances, such as over-distension, which in the first instance causes 
paralysis of the muscular fibres, the irritation of stimulating food, 
or chronic inflammation, spreading back from the urethra, or ori- 
ginating in the mucous coat of the bladder, in consequence of ex- 
posure to cold, or other exciting causes of inflammatory derange- 
ment. The treatment consists in using measures of a soothing na- 
ture, of which rest, both of mind and body, is an essential one. 
This, together with a milk diet, copious diluent drinks, and the 
hip-bath, sometimes proves sufficient. In more severe cases, in- 
jections of two or three ounces of warm water, with a few drops of 
laudanum, or the sedative solution of opium, may be thrown into 
the rectum once a-day or oftener. Benefit is also derived on some 
occasions from hyoscyamus and camphor, administered in the form 
of pill, also from ten or twelve drops of balsam of copaiva, with five 
or six of the sedative solution, taken two or three times a-day, and 
from small doses of Dover’s powder, with colchicum. Blisters ap- 
plied to the sacrum or perineum, contrary to what might be ex- 
pected, sometimes afford relief, and a seton in the latter situation 
has succeeded after the trial of other means in vain. The opera- 
tion of vesice lotura, or injecting the bladder, has often been used 
with temporary, but seldom with any permanent advantage. A de- 
coction of marsh-mallows, or other demulcent mucilage, with a few 
drops of laudanum, is introduced by means of a catheter and syringe, 
or elastic bag, once a-day, in such quantity as the irritable bladder 
is capable of receiving without pain, and allowed to remain until 
the desire of expulsion leads to its discharge. In cases which de- 
rive benefit from this practice, it is observed that the quantity of 
fluid injected, and the time it is permitted to remain, gradually in- 
crease. When the disease commences without any assignable cause, it 
generally proves extremely obstinate, and not unfrequently incurable. 


Catarrh of the Bladder. 


This title is applied to an ordinate secretion of mucus from 
the bladder, and discharge of it in the urine, at the bottom of 
which, when voided, it forms a glairy sediment, sometimes nearly 
equal in quantity to the fluid. The disease usually occurs asso- 
ciated with the one last mentioned, and, though not necessarily ac- 


companying, hardly exists independently of it. What has been said 
Bb 
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in regard to the causes and treatment of that affection will there- | 
fore apply equally to this. 


Hematuria. 


This, as the name implies, is a discharge of blood, which may 
occur as a symptom of other diseases, or exist as an independent 
affection. In the latter case the hemorrhage is sometimes very 
profuse, and the blood coagulating in the bladder gives rise to very 
unpleasant consequences, to remedy which it may be necessary to 
introduce a very wide catheter, having a syringe adapted to it for 
sucking out the clots. The discharge of blood may take place 
either from the surface of the mucous membrane, or from a mor- 
bid structure into which it has degenerated. In the latter case 
remedial means can be of no use, but in the former it is generally 
possible to moderate and even subdue the morbid flow, by correct- 
ing any derangement of the system that has indirectly occasioned 
it, by soothing the parts concerned if they indicate excitement, and 
by administermg the tincture of muriate of iron, the wva ursi, or 
other astringent medicines. 
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CHAPTER XIX. 
DISEASES OF THE GENITAL ORGANS. 


Gonorrhea. 


By Gonorrhcea is understood an inflammatory affection of the 
urethra, attended with a discharge of thick yellow fluid. As the 
inflammatory symptoms subside, the discharge becomes thinner, 
paler, and at last almost watery, when it constitutes what is called 
a Gleet. This disease is certainly the result of impure inter- 
course; but, whether it requires for its production that the person 
infecting should have been infected, in other words, whether it is 
to be ascribed to the influence of a peculiar poison transmitted 
from one person to another, or whether it may arise merely from 
excessive and promiscuous intercourse, and then excite similar af- 
fections in others, is not yet fully ascertained. There is great 
variety in the susceptibility of different individuals, and the matter 
seems active in proportion to its thickness and yellowness. The 
watery discharge of a gleet, in persons of ordinary sensibility to ir- 
ritation, is innocuous, but in others it may occasion the most vio- 
lent gonorrhcea. 

The first symptoms of the disease generally appear from one to 
four days after the poison has been applied. They consist in itch- 
ing, redness, and swelling of the orifice of the urethra, and are 
soon succeeded by a painful burning sensation in the same part, 
particularly severe during micturition, the calls to which are much 
more frequent than usual, A thin serous exudation then takes 
place, at first merely gluing together the edges of the orifice, but 
quickly becoming more copious, and at the same time acquiring a 
purulent appearance. While these local changes are occurring, the 
system suffers general derangement in proportion to its irritability, 
and the acuteness of the inflammation. This symptomatic fever is 
often attended with local disturbance of different parts. The ab- 
sorbent vessels of the penis, the glands of the groin, and the testi- 
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cle, are apt to inflame; abscesses form exterior to the urethra; the 
prostate and bladder take on a similar diseased action; and vari- 
ous important consequences thus ensue, which will be particularly 
considered hereafter. ‘The primary and essential morbid action is 
confined to the extremity of the urethra, from its orifice to the dis- 
tance of an inch backwards. 

The treatment requires, in the first place, general bleeding, pur- 
gation, and the antiphlogistic regimen, to moderate the inflamma- 
tion, and allay the fever. The patient at the same time should 
drink freely of diluent mucilaginous fluids, such as rice-water, or 
linseed tea, and foment the penis frequently with warm water. 
When the intensity of the disease has been subdued, internal and 
external means may be employed to stop the discharge. Of the 
former, the balsam of copaiva, and cubeb pepper are the most 
powerful; and they act much more certainly when administered in 
substance, than when their virtues are attempted to be concentrated 
by decomposition into extracts or essences. As the copaiva is not 
only extremely nauseous, but apt to excite sickness, vomiting, and 
great general uneasiness, it must be given cautiously, in small doses, 
combined with camphorated mixture, spirit of nitrous ether, or some 
such vehicle, and a little laudanum or muriate of morphia. The 
cubebs may be given more freely, either along with the mixture 

just mentioned or alone. One or two drachms may be prescribed 
three or four four times a-day, and milk seems to be the best me- 
dium for its administration. The external remedies are injections 
of stimulating and astringent fluids into the urethra. For this pur- 
Pose the solutions of several metallic salts, as the sulphates of zinc 
and copper, the acetates of lead and zine, and the nitrate of silver, 
are chiefly employed. The best is perhaps six grains of sulphate 
of zinc dissolved in four ounces of rose-water; and the others are 
generally used about the same strength. No injections should ever 
be employed until the symptoms of inflammation have been subdu- 
ed; and even then if the patient has an irritable constitution, they 
ought to be prescribed with extreme caution. Not more than a 
quarter of an ounce should be thrown in at once, and the penis 
should be compressed between the finger and thumb at the neck of 
the glans, to prevent the fluid from passing farther back than this, 
which is the limit of the disease. The injection may be repeated 
three or four times a-day, unless it occasions a renewal of the in- 
flammatory symptoms, when it must be immediately abandoned. 
If, notwithstanding these means, the running continues several 
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weeks, a full sized bougie may be passed two or three times, as 
the irritation thus caused, though its first effect is to render the 
matter discharged more thick and copious, often puts a sudden stop 
to it. The tincture of cantharides in the dose of twenty or thirty 
drops three times a-day, sulphate of zinc, given internally in the 
form of pill, and sea-bathing, are the remaining remedies usually 
had recourse to when the gleet proves obstinate. In cases of old 
standing, the application of a little diluted citrine ointment to the 
surface of the urethra, for the extent of an inch from the orifice, 
sometimes effects an almost immediate cure. The first gonorrhea 
is generally much more severe than any that happen subsequently. 
In these the inflammatory symptoms are often from the commence- 
ment so mild that the means proper for arresting the discharge may 
be used without delay. It is in such cases that the cubeb pepper 
proves of the most conspicuous service, a desert spoonful of it 
given two or three times a-day frequently cutting short the dis- 
ease. 

Of the bad consequences or attendants of gonorrheea, one of the 
most constant is chordee or painful erection of the penis. The 
only effectual remedy of it is to cure the disease,—but before this 
is accomplished, the patient’s sufferings may be alleviated by opiate 
injections into the rectum,—the introduction of a grain of solid 
opium within the sphincter ant,—or pills of camphor with hyoscy- 
amus taken occasionally. If the spongy or cavernous substance 
of the penis remains hard after the inflammation has subsided, and 
causes pain, together with distortion of the member when it is 
erected, the part affected may be rubbed with camphorated mercu- 
rial ointment, to promote absorption of the condensing lymph that 
is effused. Inflamed absorbents are met with chiefly on the dorsal 
surface of the penis, and in persons of a very irritable constitution. 
They form hard painful cords, over which the skin is red. The 
best application that can be made to them is a warm solution 
of acetate of lead and opium. Inflammation of the inguinal glands, 
or Bubo, does not occur nearly so frequently in consequence 
of the irritation of gonorrheea, as of that proceeding from sores of 
the penis, and, therefore, may be more properly considered in 
connection with them. Abscesses sometimes form in the cellular 
substance exterior to the urethra, at all parts of its extent, from 
the orifice back to the anus. So soon as they are recognized, 
an incision ought to be made for the evacuation of the matter, 
which, if permitted to make a way for itself, may cause ulcerative 
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absorption of the mucous membrane. When the inflammation 
spreads back along the urethra to the bladder, it induces the pain- 
ful symptoms which have been described under the head of Reten- 
tion of urine from spasm, and irritable bladder, and requires the 
treatment that has been already explained in regard to them. In- 
flammation of the testicle isa common attendant of gonorrhea, 
but will be more conveniently arranged along with the other mor- 
bid affections of that organ. 


Gonorrhea Preputialis. 


A purulent-looking discharge is occasionally induced from the 
surface of the glans and prepuce in persons who have this cover- 
ing long, and the lining integument of its inner surface approxi- 
mating the nature of a mucous membrane. From the tightness 
of the prepuce in such cases, it is generally difficult to bring the 
orifice of the urethra into view, and the source of the running 1s, 
in consequence, often referred erroneously to the usual seat of go- 
norrheea. As this mistake leads to improper practice, the preputial 
disease requiring merely local applications, it ought to be avoided 
by carefully drawing back the fore-skin until the opening of the 
urethra comes into view, and then squeezing the penis so as to 
force out the matter, which will show by the direction whence it 
comes, where it has been secreted. The absence of pain in mak- 
ing water affords another good ground of distinction between this 
form of the disease and the other. The treatment consists in in- 
jecting the black wash four or five times a-day between the glans 
and prepuce. 


Warts. 


A very common consequence of go- 
norrheea, particularly of the prepu- 
tial kind, is the growth of warty excres- 
eences, chiefly round the neck of the 
glans, and by the side of the froenum ; 
but they may be seated on any or every 
part of the surface of the glans and pre- 
puce. These growths vary extremely, 
both in size and number, being some- 
times hardly perceptible, and at others 
constituting large tumours. They have 
generally narrow necks, and irregular, | 
rough bodies. They are painful)! and unseemly, apt to bleed 
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when injured, and, if large, attended with a very feetid discharge. 
If small, their absorption may be readily induced by a slight appli- 
cation of aromatic vinegar once every two or three days. Various 
other fluids, powders, and ointments have been employed for this 
purpose ; but the one that has been mentioned seems to be, on the 
whole, the best. When the warts are large, they should be cut 
away with scissors close to the sound skin, and even when but of 
small size, they are removed in this way more quickly as well as 
effectually. 


Sores on the Penis. 

The penis, like every other part of the body, is liable to become 
the seat of ulceration; and its pendulous position, mobility, and 
proneness to erection, much oppose the healing process. With few 
exceptions, the sores which are the seat of this morbid action result 
from venereal intercourse ; being either simply abrasions or lacera- 
tions, or the consequence of the irritation of poisonous matter ap- 
plied to the organ. The former are usually called excoriations, 
and the latter chancres. ‘The poison gives rise to the ulcer by 
forming, in the first instance, a small abscess or pustule, which, 
opening in a few days, leaves a breach in the surface. If an exco- 
riation, at the time of its production, is exposed to the influence of 
irritating matter, it then exhibits the same characters as if of poison- 
ous origin. The sores of both kinds are generally seated on the 
lining membrane of the prepuce, near its reflexion on the glans, at 
its orifice, and at the sides of the freenum ; being more rarely found 
on the glans itself, or the body of the penis. When resulting from 
poison, they are generally small, round, or oval, and excavated, 
having the base as well as the margin condensed by an interstitial 
effusion of lymph, and affording a viscid discharge. When caused 
by violence, they are usually of an irregular figure, and surrounded 
with more or less hardness, according to the irritation which they 
have suffered from the matter applied to them. The surface of 
both kinds is generally grey, yellowish, or ash-coloured, and shows 
no appearance of granulations. The pain is very variable. When 
the sore is in a highly irritable state it usually presents either a 
phagedenic or sloughing character. In the former case the ulcer, 
which is generally seated on the body of the penis, is round, shal- 
low, and very abrupt at the margin, which is red, while the sur- 
rounding integuments are not altered from their ordinary state. 
It is very painful, and increases progressively, preserving the cha- 
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racters that have been described, and enlarging in superficial ex- 
tent without becoming deeper. In the sloughing state the sore is 
surrounded with much tense swelling, and diffused redness. ‘The 
pain is intense; and the margin of the sore, which is very irregu- 
lar, at one or more parts exhibits sphacelated spots. 

Owing to the peculiarities of their situation, and also of the 
circumstances which attend their production, sores on the penis are 
generally very slow in healing, unless properly treated; and even 
then often require more time for the purpose than might be ex- 
pected beforehand from their size. It was very generally believed 
until lately, and the opinion is still maintamed by many, that the 
poison which gave rise to chancres was of a peculiar kind, which 
had not existed in Europe until the latter part of the fifteenth cen- 
tury, when it suddenly appeared at the siege of Naples; having 
either originated there, or been brought by Spanish soldiers who 
had imported it from the newly discovered western world. This 
poison of Syphilis, as it has been called, was supposed to produce 
various other effects besides the primary sore, when absorbed from 
it into the system: first causing bubo, and then a succession of con- 
stitutional disorders that were termed secondary symptoms. Of 
these the most important were scaly eruptions of the skin, ulcera- 
tion of the fauces, exfoliation of the bones of the nose, chronic in- 
flammation of the periosteum and bones, ulcers on the surface of 
the body, cachectic emaciation, and death. It was farther believed 
that mercury, administered so as to produce its constitutional ef- 
fect, or feverish excitement with salivation, acted as a certain anti- 
dote to this poison, whether operating locally or generally; but 
that unless it encountered the poison previously to being absorbed 
from the sores, it merely arrested the morbid derangement in pro- 
gress, without preventing the occurrence of the other secondary 
symptoms, which required successive courses of salivation for their 
remedy. It is now fully ascertained that the poison of the present 
day, though producing local effects in all respects similar to those 
described as resulting from syphilis, does not give rise to the dread- 
ful consequences which have just been mentioned, when treated 
without mercury. The cure may be tedious, and the skin, throat, 
or periosteum may be slightly affected, but none of the serious ef- 
fects that used to be so much dreaded ever appear; and even the 
trivial ones just noticed comparatively seldom present themselves. 
We must therefore conclude either that the violence of the poison 
is worn out, or that the effects formerly attributed to it depended 
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on the treatment. The latter of these opinions is supported by the 
fact, that secondary symptoms of the utmost severity, embittering 
the patient’s existence and ultimately destroying it, are still met with 
in the practice of those who employ mercury profusely and indis- 
criminately: and it is a curious circumstance, which cannot be 
either explained or denied, that this medicine produces these effects, 
more especially those on the bones, only in persons who are suffer- 
ing from venereal ulceration of the genital organs. The quantity 
of mercury requisite for thus injuriously affecting the system is very 
variable,—depending upon peculiarities of the patient’s constitution, 
either natural or acquired. Of the former, a scrofulous disposition 
may be particularly mentioned, and of the latter, one of the most im- 
portant, is that occasioned by mercury itself; since a person who has 
taken it to such an extent as to have been violently salivated, or 
otherwise disordered by its operation, is ever after very susceptible 
of ita effect. It is generally noticed that those persons suffer most 
from mercury, who are least readily salivated by it. 

Though mercury is thus extremely injurious when given large- 
ly, and requires caution even when used sparingly, it ought not to 
be abstained from altogether in the treatment of venereal diseases, 
unless the state of constitution is peculiarly unfavourable, since, 
under proper management, it often greatly accelerates recovery, 
both from the primary sore and from the different derangements 
of the system which are the consequence of the local disease simply, 
or which are produced by the means employed to cure the patient. 
It should never be given with the view of producing salivation, but 
merely to promote the secretions, and act as an alterative in restor- 
ing a healthy state of the system. For this purpose five grains of 
the blue pill should be given every other night, and the patient 
should use a restricted regimen, with the decoction of sarsaparilla 
for a diet drink, gentle doses of the saline cathartics being taken 
occasionally to keep the bowels perfectly open. It does not appear 
that the sarsaparilla produces good effects, farther than by making 
the patient conform more strictly to dietetic rules, and, therefore, 
the use of this medicine, which is attended on a large scale with 
much expense, does not seem either beneficial or warrantable in 
hospital practice. Mercury should not be given when the system 
is in an irritable state, predisposing to phagedenic ulceration or 
sloughing. In this case, bleeding, opiates, change of air, or what- 
ever other means are suggested by general principles for allaying 
the intensity of action, must be employed. Instead of using mercury 
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pul, which even when tlius restricted in its employment, is not free 
from the danger of doing harm, I prefer the hydriodate of potass, 
in the dose of two grains taken three times a-day. 

The local treatment must be varied according to the cireum- 
stances of the case. In the first instance, as soon as possible after 
the appearance of the disease, it is proper to destroy the morbid 
action of the part by touching it with the nitrate of silver; and 
then the black wash, or a solution of sulphate of copper, containing 
two grains in an ounce, may be applied on a piece of lint. If the 
orifice of the prepuce is contracted so as to prevent it from being 
drawn back, the black-wash should be injected four or five times 
a-day, which is better than laying open the fore-skin, as the cut 
surface is sure to take on a similar action with that of the ulcers, 
and thus prolong the cure. When the sore has a phagedenic cha- 
racter, a bread and milk poultice is generally the most useful ap- 
plication in the first instance, for a few days, and then a strong so- 
lution of sulphate of copper, contaming two scruples to the ounce, 
used merely to moisten the surface once a-day, with some milder 
lotion in the intervals, proves most efficient in arresting the pro- 
gress of the ulceration, as well as promoting granulation. The 
disposition to slough depends on excessive irritability, which in ge- 
neral is owing to too great power of action, and requires measures 
of depletion, together with those of a soothing kind. Leeching, 
scarifying, fomenting, and poulticing, acetate of lead, and watery 
solutions of opium, are the means found most useful for this pur- 
pose, and all of them, except the two first, may be used with ad- 
vantage also when the irritability is associated with weakness of the 
part. 

If secondary symptoms appear, they ought to be treated merely 
on the ordinary principles which guide the practice in regard to 
them when proceeding from other causes. In affections of the skin 
and throat, the common blue pill, and the compound calomel pill, 
are the best forms of exhibiting mercury so as to obtain its altera- 
tive effects. But it is much better to abstain from mercury alto- 
gether, and either trust entirely to local means, together with a 
suitable regimen, or employ iodine in some of the forms in which 
it is usually prescribed. ‘The simple solution of the hydriodate of 
potass seems to me the most convenient.. In affections of the pe- 
riosteum or bones, which, as already mentioned, never occur in a 
severe form except when the patient has suffered from the mercu- 
rial influence, iodine is also found eminently useful, the appro- 
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priate local treatment, and especially the regulated application of 
blisters being at the same time employed. Should it fail in afford- 
ing relief, corrosive sublimate may be administered, in very small 
doses, such as the eighth, or sixteenth of a grain two or three 
times a-day, given either solid or in solution, and combined with 
some anodyne or diaphoretic vehicle. If mercury were never used 
improperly, the treatment of venereal diseases, both primary and 
secondary, would be very easy; and as its abuse is every day be- 
coming less common, there is reason to hope that the formidable 
class of. mercurial diseases, on which volumes have been written, 
and particularly ulcers of this origin on the genitals, skin, mouth, 
and throat, will soon cease to be met with in practice. In regard 
to them, it will be sufficient to state at present, that time, careful 
attention to the general health, and for local applications, the ni- 
trate of silver, sulphate of copper, and: the black-wash, are in genc- 
ral the best remedies, When the obstinacy of the sore is excessive, 
it may be necessary to destroy the surface by caustic potass. 


Bubo. 


The irritation of a sore on the genitals, of whatever kind, or 
wherever situated, especially if aggravated by exercise or intem- 
perance, is very apt to occasion swelling and inflammation of the 
inguinal glands. The buboes thus produced differ im no respect, 
so far as regards their treatment, from those which owe their origin 
to other sources; and an erroneous opinion, that formerly led to 
the most mischievous consequences, namely, that, when caused 
by chancres, they were tainted with the syphilitic poison, and re- 
quired a course of mercury for its removal, is now happily explod- 
ed. The mercury which under this idea used to be constantly 
prescribed in their treatment, by exciting fever and increasing the 
irritability of the system, often occasioned the most destructive 
phagedenic or sloughing effects, and when less obviously injurious, 
rendered the ulcers that resulted from the buboes extremely obsti- 
nate, and sometimes almost incurable. 

Instead of thus encouraging the irritation, the object should be 
to soothe and allay it as much as possible. Whenever the patient 
begins to feel pam in his groin, he should desist from walking, as- 
sume the horizontal posture, and foment the parts, two or three 
times a-day, with warm water. When swelling is perceived, leeches 
are usually applied; and certainly almost always with the effect, 
in the first instance, of lessening the tumour and diminishing the 
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redness. But there seems to be good reason for thinking, that 
the local abstraction of blood is apt to render the morbid process 
more slow and obstinate, so that the patient suffers much more 
than if the disease had not been thus retarded. Warm fomenta- 
tions, cathartics, and above all, healing of the sores, are the most 
effectual means for resolving the inflammation; while, if suppura- 
tion does take place, these means are conducive to its speedy and 
perfect accomplishment. If the swelling proves very indolent, blis- 
ters and tartrate of antimony ointment are often very useful in ef- 
fecting its discussion, or hastening suppuration, if it is in progress; 
and it not unfrequently happens, that these means excite absorption 
of the pus even after it is distinctly perceptible by fluctuation, which 
is always very desirable, as a breach of the integuments ought, if 
possible, to be avoided in persons in whom the sluggishness of lo- 
cal action indicates a bad constitution. When the matter is fully 
formed, it should be evacuated by free incision, after which the ca- 
vity may be poulticed for a few days, and then dressed with a me- 
tallic wash. Should the surface present an unsound appearance, 
caustic potass ought to be employed for its destruction. If the 
glandular structure protrudes through the aperture, or rises above 
the bottom of the cavity in spongy-looking, ash-coloured masses, 
the whole of it must either be subjected to the action of the caus- 
tic, or first be removed in part by the knife or scissors. Should 
sinuses exist, owing to the aperture being too small or unfavourably 
situated, they are to be laid fairly open. In patients of feeble con- 
stitution, starvation and confinement are often the sources of obsti- 
nacy in the resulting ulcer, and must be obviated by an alteration 
of regimen. If the system has been injured by mercury, the cure 
is sometimes rendered extremely tedious. In such cases, the gra- 
dual restoration of healthy action, which takes place through time, 
together with the external application of caustic, black-wash, or sul- 
phate of zine lotion, may be confided in as the best means of pro- 
moting recovery. When buboes present a phagedenic or slough- 
ing character, they must be treated on the same principles as sores 
of the penis in similar circumstances. 


Phymosis. 


By phymosis is understood a condition of the prepuce, in which 
it cannot be drawn back, so as to expose the glans. This condition 
may be either permanent or temporary ; in the former case depend- 
ing on the small size of the orifice, and in the latter resulting from 
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swelling of the prepuce or parts contained within it. Permanent 
narrowness of the opening may be either congenital, or caused by 
the contraction that occurs during the cicatrization of ulcers. It is 
inconvenient on many accounts; and in particular, exposes the in- 
dividual to an aggravated form of all the diseases which affect 
the parts concerned. The temporary phymosis is a very common 
consequence of gonorrhoea, sores on the inner surface of the pre- 
puce, and warts. The swelling is attended with redness and pain, 
and is not only distressing in this way, but reacts on the disease 
which occasioned it, and renders the symptoms more severe, as well 
as the treatment more difficult. 

The treatment of permanent phymosis requires dilatation of the 
orifice by incision, and this may be effected in various ways. Cir- 
cumcision, or the removal of the extremity of the prepuce with a 
knife or scissors, is easily performed, but allows an extensive sepa- 
ration of the skin or mucous lining of the prepuce, unless a num- 
ber of stitches are introduced all the way round, in which case erec- 
tions of the penis are apt t6 excite great irritation. It sometimes 
happens, particularly in advanced age, that the prepuce becomes 
greatly elongated, thickened, and hardened, and then this mode of 
proceeding is the best, indeed the only one practicable. In ordi- 
nary circumstances, a better plan is to slit open the prepuce, simply 
inserting one stitch at the termination of the incision, which should 
be nearly at the neck of the glans, to prevent separation of the cut 
edges. The unseemly flaps that are thus formed in the first in- 
stance, soon suffer a diminution from interstitial absorption, which 
renders them hardly perceptible. ‘The operation is most easily 
performed by means of scissors; and the best situation for cutting 
is in the mesial plane on the lower surface. Cold applications 
should be used for forty-eight hours, durmg which, and for a day 
or two longer, if necessary, the patient must be subjected to the 
antiphlogistic regimen. Dr Dieffenbach of Berlin proposed a 
method of curing phymosis without depriving the glands of a pre- 
putial covering. ‘This proposal is grounded on the fact, that the 
skin of the prepuce is always sufficiently wide, and that the contrac- 
tion depends entirely upon the internal membrane. If, therefore, 
a circular ring be removed from the orifice, the skin may be drawn 
back so as to expose the glands covered by the mucous membrane, 
and this investment may then be cut away with the scissors as far 
back as seems necessary, after which nothing remains to be done 
but to connect, by means of sutures, the two cut edges of the exter- 
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nal and internal membranes. ‘The great objection to this ingenious 
operation is the risk of irritation, and tearimg asunder of the edges 
of the wound by erection of the organ, as in this case the contrac- 
tion, consequent upon cicatrization of the extensive ulcerated sur- 
face that remains, must inevitably lead to reproduction of the phy- 
mosis. The best operation, on the whole, seems to consist in cut- 
ting off a circular ring-like portion from the extremity of the pre- 
puce, drawing back the loose external skin, then slitting the internal 
membrane as far back as the neck of the glans, separating the cut 
edges so as to bring them into a straight line, and lastly, stitch- 
ing them to the circumference of the skin. 

The temporary form of this disease requires soothing measures, 
to allay the inflammation on which it immediately depends. Rest, 
warm fomentations, and if the symptoms are very acute, general 
depletion, together with leeches or scarifications, are the most ef- 
fectual means for this purpose. If sores exist, they must be treated 
according to the principles already explained; and the operation 
for phymosis ought not to be performéd to brig them into view, 
even though the contraction may have existed in a permanent form 
previous to their production. In this case the prepuce ought to 
be restored to its ordinary state before being laid open, as the cure 
will thus be completed in a few days instead of weeks, which would 
probably be required if the incision were made during the diseased 
condition of the parts. Nevertheless, if the sores prove very ob- 
stinate or irritable, this inconvenience must be encountered ; but 
a careful and patient trial should always in the first instance be 
given to those means that are calculated to supersede the necessity 
of an operation. When the phymosis depends upon, or is con- 
nected with warts, the prepuce should without delay be slit open, 
as these excrescences cannot be removed so long as it remains con- 
tracted. It sometimes happens, in consequence of phymosis being 
associated with an ulcerated state of the respective surfaces of the 
glans and prepuce, that adhesion takes place between them. At- 
tempts have been made to remedy this preternatural connection 
by dissection and careful interposition of dressings; but this pro- 
cedure, which is extremely painful, hardly does any good, as the 
strong tendency to contract during cicatrization reduces the parts 
nearly to the same state in which they were previously to the ope- 
ration. In such cases, however, it is found advantageous to slit 
open the prepuce as far as it is not adherent to the glans. 
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Paraphymosis. 

In Paraphymosis the orifice of the prepuce is drawn back behind 
the glans, and causes compression or strangulation of its neck. 
This can happen only where the opening is narrow, without being 
so much so as to occasion complete phymosis. The narrowest part 
of the prepuce is just at the orifice, where the skin and mucous 
membrane meet; and when it is drawn back so as to denude the 
glans, the internal lining is apt to protrude more or less beyond 
the rig thus formed, so that the seat of the stricture is not exactly 
behind the neck of the glans, but separated from it by a circular 
swelling caused by distension of the protruded internal membrane. 
A penis suffering from paraphymosis thus presents anteriorly the 
point of the glans in a tumid state,—then a circular swelling of 
mucous membrane,—next a deep sulcus, at the bottom of which 
is seated the stricture, formed by the narrow orifice of the prepuce, 
—and lastly, the integuments of the penis more or less swollen, 
constituting a third enlargement nearer the pubis. Paraphymosis 
occurs at all ages, but most frequently in boys. It is readily re- 
cognized by the appearances which have been described, and the 
symptoms it occasions by impeding the circulation. These are, in 
addition to the swelling, pain, and the other indications of inflam- 
mation, which, in circumstances favourable to intensity of action, 
may terminate in sloughing, but more frequently proves its own 
cure, by inducing ulceration at the seat of stricture. 

The treatment obviously requires the use of means proper for 
effecting reduction of the strictured glans, and the manipulation 
for this purpose should be conducted on the same principles as 
those of the taxis for hernia. ‘The surgeon having anointed the 
glans with oil, embraces it between the points of the thumb and 
fingers of his right hand, while with those of the left he makes 
counter-pressure on the constricting ring. He gently but steadily 
compresses the glans for some minutes, and then, by a combination 
of pushing and rotation, he endeavours to press the neck of the 
glans within the stricture. If this proceeding fails, which it very 
seldom does when properly executed, he separates the swellings on 
each side of the stricture by bending down the extremity of the 
penis, so as to bring the tense cord-like portion of the skin which 
constitutes it into view; and then, with a sharp-poited curved 
knife, makes a smail incision at the part, about a line in length 
and depth. The reduction is now readily effected, unless the parts 
should have become consolidated by adhesive effusion, in consequence 
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of the disease having been permitted to exist a number of days, in 
which case, just as in hernial protrusions that prove irreducible 
after the stricture has been divided, the completion of the operation 
must be trusted to the gradual effects of that tendency to repara- 
tion, which is exerted by the system. The penis should be enve- 
loped in lint moistened with acetate of lead lotion, and the patient 
ought to maintain the horizontal posture, until the parts resume 
their natural condition. 


Cancer of the Penis. 


The penis is sometimes, but very rarely, the seat of cancer. 
Ulcers on it often assume the most alarming appearance, and ex- 
hibit extreme indisposition to heal, in consequence of constitutional 
peculiarities, especially that induced by the prejudicial use of mer- 
cury; but such sores must be carefully distinguished from those 
of a truly carcinomatous nature. ‘The latter are only met with in 
persons of advanced age. hey are characterized by the inequality 
of their surface, the cartilaginous hardness of their base, their fetid 
discharge, and lancinating pain. The inguinal and iliac glands 
become affected in the progress of the disease, and the patient dies 
hectic from continued irritation. 

The only remedy that affords any prospect of a radical cure is 
removal of the morbid part, and this, of course, only when the 
glands are untaimted. ‘The operation, therefore, ought to be per- 
formed without delay, as soon as the disease is distinctly recognized 
to be of this malignant kind. The penis may be amputated with- 
out any ceremony,—care only being taken that the whole of the 
disease is taken away, together with a portion of the neighbourmg 
sound tissues. ‘The integuments are more apt to prove redundant 
than defective, and therefore need not be saved by drawing them 
back previous to division. ‘The arteries that require ligatures 
are to be tied, and the oozing of blood may be restrained by the 
application of cold water, or by effecting pressure on the stump 
after a flexible catheter has been introduced into the bladder. 
Should the orifice of the urethra threaten to contract during the 
cure, a bougie must be introduced occasionally to preserve its pro- 
per width. 
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Inflammation, or Hernia Humoral. 


The Testicle is excited to inflame by a variety of circumstances, 
of which the most important, in respect to their effect or frequency, 
are bruises, wounds, gonorrhceal inflammation, either spreading 
back along the continuous surface between the urethra and testicle, 
or suddenly suffering a metastasis to the latter situation, and the 
irritation proceeding from strictures, or the means employed to 
cure them. The symptoms are pain, hardness, and swelling, with 
more or less redness; and, in acute cases, there is not only feverish 
disturbance of the system, but also sickness, vomiting, and consti- 
pation, similar to those attending strangulated hernia, in conse- 
quence of the testicle being connected, in its sympathies, with the 
viscera of the abdomen. When the inflammation is intense, it may 
prove fatal; but, in general, it is merely productive of temporary 
distress, and exposes the patient to the risk of serous effusion, chro- 
nic enlargement, and alteration of structure, which are frequently 
its consequences. The most violent cases met with are those caus- 
ed by wounds of the gland; and such injuries are, therefore, regard- 
ed as dangerous, particularly in irritable constitutions. 

The treatment of inflamed testicle must be regulated by the ci- 
cumstances of the case. If there is redness of the skin, and other 
indications of acute action, blood should be abstracted locally, either 
by applying leeches, or opening some of the veins of the scrotum 
with a lancet. If the latter mode is chosen, the patient should stand 
erect while the veins are punctured, and as long as it is desired that 
the blood should flow. Warm fomentations applied to the scrotum, 
emollient injections thrown mto the rectum, occasional doses of 
castor-oil, and a strict antiphlogistic regimen, are the other means 
of most use, and, when the symptoms are very severe, should all 
be administered, together with tartrate of antimony and opiates, to 
allay the tendency to excessive action. Injections of tobacco infu- 
sion into the rectum have also been found beneficial. In mild cases 
it is generally sufficient to evacuate the bowels freely, enjoin rest 
in the horizontal posture, and apply a lotion of acetate of lead with 
opium to the scrotum. After the pain and tenderness have sub- 
sided, a degree of swelling frequently remains, for which gentle 
frictions, with camphorated mercurial omtment, or other discutient 
applications, should be employed, but with due caution, so as not 
to occasion a relapse, by producing too much irritation. | 

Coe 
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Eydrocele. 

By Hydrocele is understood an accumulation of serous fluid in 
the cavity of the tunica vaginalis, either occupying its whole ex- 
tent, or confined to the part covering the spermatic cord. In the 
former case, which is by far the most common, the swelling has 
generally a pyramidal figure, the large extremity being downwards 
—is devoid of pain and sensibility, except at the lower and back 
part where the testicle lies,—appears translucent when placed be- 
tween the eye and a candle in a dark chamber,—and is felt to fiuc- 
tuate when pressed between the fingers alternately. In hydroceles 
of old standing and large size, the tunica vaginalis often becomes 
distended to an equal size quite up to the external ring, and so 
thickened, that no translucency can be perceived. The fiuctuation, 
imsensibility to pressure except in the region of the testicle, and the 
history of the case, are then the only diagnostics from a swelling of 
the gland; and, if they should leave any doubt, it can be removed 
by a puncture. From hernia, hydrocele may always be certainly 
distinguished by pressing the neck of the tumour between the fin- 
gers. In hydrocele of the cord, as collections of fluid in this situa- 
tion are named, the swelling is usually round or oval, fluctuating 
and translucent, leaving the testicle quite distinct, so that it may 
be felt on all sides. It is sometimes associated with the other form 
of the disease, and can then hardly be recognized except by eva- 
cuating one or other of the sacs. 

The origin of hydrocele may sometimes be referred to blows or 
other sources of irritation, but is im general very obscure. The 
existence of a predisposition to the disease is rendered probable by 
the fact, that the fluid sometimes collects first on one side, and 
then, perhaps after an interval of many years, appears on the other. 
The complaint generally commences about middle age, but is met 
with at all periods of life. Infants sometimes labour under it, either 
in consequence of the dunica vaginalis continuing to communicate 
with the cavity of the abdomen, and allowing fluid effused there to 
descend into it,—a condition that has also, though very rarely, been 
observed in the adult,—or simply effusion from some source of irri- 
tation often not observable. ) 

The treatment of the disease is either palliative or radical. The 
former consists in merely drawing off the fluid; the latter in doing 
so, and at the same time preventing its re-accumulation. The pa- 
racentesis or tapping of a hydrocele is best performed with a small 
trocar (Plate III. Fig. 3), which should be introduced at the ante- 
rior surface, about a third of the length of the tumour from the bot- 
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tom, and at an equal distance from both sides. There is here least 
risk of wounding any large vessels, and the greatest separation of 
the tunica vaginalis from the testicle, to avoid which more effectu- 
ally the instrument ought to be pushed gently and steadily through 
the parietes of the swelling, while they are held tight with the left 
hand embracing it, and directed not perpendicularly to the surface, 
but obliquely upwards. As the testicle is not by any means con- 
stant in its position relatively to the swelling, and as the tunica va- 
ginalis is liable to partial thickenings, which would very much op- 
pose the free introduction of the trocar, the operator should never 
proceed to puncture until he has examined the parts, and satisfied 
himself that there is no obstacle in the way of the instrument. This 
simple operation is proper in cases where it is not certain that the 
water will be again collected, and when the state of the patient’s 
constitution, from age or other circumstances, renders it imprudent 
to excite any more than the most gentle irritation. It ought always 
to be performed, before the radical cure is attempted, when the swel- 
ling is very large, or when it is necessary to ascertain, by examining 
more accurately than can be done while the water still remains, that 
the condition of the testicle is not opposed to the success of the ope- 
ration required for this purpose. 

Various methods have been employed for effecting the perma- 
nent cure of hydrocele. Of these the following may be mentioned : 
Incision, Excision, Caustic, Seton, and Injection. The last of 
these is now almost universally preferred, and it will, therefore, be 
sufficient to notice the others very shortly. Incision, which is the 
most ancient practice, consisted in laying the cavity of the distend- 
ed tunica vaginalis freely open, and inducing its obliteration by 
the granulating process. Inflammation and constitutional distur- 
bance were the necessary consequences of this operation, and 
not unfrequently proved so violent as to occasion gangrene and 
death. The plan of Excision, though of very old origin, was chiefly 
practised in the latter part of the last century. It consisted in cut- 
ting away an elliptical portion of the integuments, together with 
the whole of the tunica vaginalis, where not adherent to the tes- 
ticle and cord. This operation, though more tedious and painful 
in its execution than the former, occasioned less severe conse- 
quences, and was followed by a more speedy cure, owing to the 
serous tissue being in great part removed. The Caustic was ap- 
plied in the same way as for making an issue. The aperture 
caused by it could not of course heal by the first intention, and 
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necessarily excited suppuration of the whole surface, which ther 
gradually contracted like that of an ordinary abscess. This prac- 
tice was employed during the last century, though not unfrequent- 
ly attended with serious accidents im irritable constitutions. The 
Seton was applied to this purpose by Guy de Chauliac, in the 
fourteenth century, and is mentioned by Fallopius, Paré, and 
others, but was never very extensively used, either then or in more 
recent times. P. Pott strongly recommended it, and has given a 
very particular description of the mode of performing the opera- 
tion. The essential part of it is the mtroduction of a skein of 
silk, or cotton, through the parietes of the swelling in its long di- 
rection. Inflammation and suppuration follow, and at the end of 
a fortnight, the seton being withdrawn, the cure is soon complet- 
ed. Notwithstanding all the precautions that can be used, the ir- 
ritation thus excited sometimes occasions an alarming degree of 
inflammation, and even in the most successful cases a long and 
irksome confinement is required. The treatment by Injection was 
first employed by the surgeon of a Scotch regiment, named Monro, 
in the early part of last century. Various trials of it were made 
in this and other countries, particularly by Sabatier of Paris ;* but 
Sir J. Earle had the merit of introducing it into British practice. 
The object of the operation is to excite a degree of inflammation, 
sufficient to occasion such a change in the state of the parts con- 
cerned as may prevent the water from returning. An endless va- 
riety of fluids have been employed for this purpose, but port wine, 
solution of sulphate of zinc, and cold water, have been chiefly used 
until lately, when the tincture of iodine has come to supersede all 
the others. It may be used either pure, by injecting a small quan- 
tity and allowing it to remain, or mixed with water, in the propor- 
tion of one part of the tincture to three of water. There is some 
difference of opinion as to the mode in which irritating fluids, in- 
jected into the tunica vaginalis, act in radically curing the disease. 
Some have alleged that the respective serous surfaces become firm- 
ly united, in consequence of an effusion of lymph from them; and 
others maintain that there is merely a change produced in the se- 
creting action of the vessels, which prevents the fluid from re-accu- 
mulating, though the cavity remains as perfect asever. It is proba- 
ble that the truth lies between these two opinions, and that, though 
union of the adjacent surfaces is not essential to the cure, adhesions 
generally do take place in more or less of their extent. 


* Mém, Acad. Chirurg. Tom. v- 
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The apparatus required for the operation is a small trocar, a 
moveable stop-cock fitted to it, and a syringe or caoutchouc bag, 
capable of containing three or four ounces of fluid, adapted to the 
other extremity of the stop-cock. The trocar having been intro- 
duced as for the palliative cure, the cannula should os pressed in 
a little further, to insure its conveying the injection freely into the 
cavity of the tunica vaginalis. The fluid is then thrown in, not in 
sufficient quantity to distend the sac, but merely so as to affect the 
whole surface, for which purpose a few ounces are always enough. 
It is permitted to remain from five to seven minutes, unless the pa- 
tient complains much, when it may be withdrawn sooner ; and, if 
there should be reason for supposing that more than usual irrita- 
tion is requisite, the cavity, after bemg evacuated, ought to be 
again injected. Pain stretching up along the groin, towards the 
loins, and occasionally slight nausea, are in general experienced 
during the operation. After it is concluded the patient goes to 
bed, and seldom feels much inconvenience from what has been 
done until the following day, when the testicle swells, and more or 
less fluid is effused into the vaginal cavity. A slight degree of 
constitutional disturbance keeps pace with these local changes, and 
both are usually at their height on the third or fourth day. The 
swelling then begins to lessen, and the feverish state subsides; a 
discutient lotion is applied, and the patient is able in a few days to 
resume his ordinary occupation, though several weeks generally 
elapse before the swelling is completely dispersed. It is observed 
that the more solid the swelling consequent upon the operation is, 
the more speedy and complete is the cure. 

The chief risk of failure in this operation is from the irritation 
proving insufficient, which source of disappointment may of course 
be easily obviated in a subsequent trial. Cases occasionally occur 
of an opposite kind, where, owing to extreme irritability, intense 
inflammation and sloughing are induced. These effects are very 
distressing, and greatly prolong the cure, but they are hardly, if 
ever, fatal, and would in all probability attend any of the other modes 
of treatment even more severely. The errors to be avoided are 
wounding the testicle, and injecting the fluid into the cellular tex- 
ture of the scrotum. The former of these has been already spoken 
of in regard to the palliative cure; and as to the latter, if the trocar 
is properly constructed with a closely fittmg cannula, it can never 
happen except through an unusual degree of carelessness. The 
accident is recognized by the fluid remaining, or only escaping by 
drops when the stop-cock is turned. If allowed to continue in the 
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cellular substance, it gives rise to inflammation, attended with vio- 
tent fever, and soon terminating in sloughing of the scrotum. ‘The 
_ best course to follow, upon discovering that the error has been com- 
mitted, is to make an incision through the punctured part, squeeze 
out as much as possible of the fluid, and apply warm fomentations 
to promote the exudation of the remainder. The hydrocele of 
children does not require the radical operation, as the fluid is readi- 
ly absorbed under the influence of a discutient lotion, sueh as a so- 
lution of muriate of ammonia with spirits and vinegar, or, at all 
events, seldom returns if such a lotion be applied after evacuation: 
by a trocar or lancet. 


Hematocele. 


The tunica vaginalis is sometimes distended with fluid, not clear 
and serous-looking, but of a dark-brown colour, and often deposit- 
ing, when allowed to remain at rest after being drawn off, a layer 
of florid blood ; and the cavity in such cases, if laid open, is gene- 
rally found to contain more or less fibrinous coagulum, partly de- 
tached, partly adherent to the sides of the sac. The disease is 
then named Hematocele. It is recognized by the characters of 
hydrocele, with the exception of transluceney, which is altogether 
absent ; but, as this feature may depend on unusual thickness of 
the sac, the only certain diagnostic is obtained by puncturing the 
tumour. Lzmatocele is sometimes associated with diseases of the 
testicle. The origin of the blood which constitutes it 1s involved 
im great obscurity ; but, on the whole, seems to be ascribed with 
most probability to hemorrhage from the tunica vaginalis. ‘The 
disease is almost always a hydrocele in the first instance, and the 
history usually given of it is, that after the ordinary serous fluid had 
been drawn off, the swelling returned very rapidly, and upon being 
tapped again, was found to be filled with the dark-coloured con- 
tents above described. In cases of old standing, numerous small 
scales are observed floating in the fluid, and these when collected 
are ascertained* to consist of cholesterine. Dr Bostock has sug- 
gested, with apparent probability, that they are not the direct re- 
sult of secretion, but the product of a chemical change taking place 
in the effused fluid, similar to that by which adipocire is formed 
from flesh when subjected to long maceration in water. The same 
sort of scales have been found in collections of dark-coloured fluid 
im other parts of the body, and no doubt proceeded from the same: 


* Dr Christison. 
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source. The tuntca vaginalis is always very much thickened, some- 
times of almost cartilaginous hardness throughout, and occasional- 
ly soft and pulpy on its inner surface. I minutely injected the ves- 
sels of an hematocele, which had been ascertained, by a puncture 
previously, to be still capable of reproducing the bloody contents, 
but did not find the slightest extravasation or appearance of rup- 
ture, either from disease or injury. 

The treatment of heematocele does not afford so much room for 
choice as that of hydrocele, since the only method of safely and 
effectually relieving the patient consists in cutting away the thick 
and diseased tunica vaginalis, together with a portion of the inte- 
guments. The best way of -performing the operation is to make, 
in the first place, a free incision into the cavity, and then, feeling 
the extent of the sac, cut away as much as possible of it where not 
adherent to the testicle. ‘The wound should be dressed with dry 
lint after the vessels have been tied. Considerable constitution- 
al disturbance may be expected; but, under proper treatment, it 
seldom proves excessive. Suppuration being induced, the granu- 
lating process soon brings the sides of the wound together, and 
completes the cure. 


Cirsocele. 


The veins of the testicle, which enter into the formation of the 
spermatic cord, are subject to varicose enlargement, particularly on 
the left side. The vessels become greatly dilated, thickened in 
their coats, and extremely tortuous. There is thus caused a swell- 
ing, which alarms the patient, occasions a dragging uneasy feeling 
in the groin and back, aggravated by standing or walking, and is 
itself also sometimes the seat of disagreeable sensations. When 
the dilatation occurs high in the cord, near the external ring, it 
sometimes bears a great resemblance to inguinal hernia. In order 
to distinguish between the two diseases, the patient is generally 
laid in the horizontal posture, when the swelling disappears, whe- 
ther of the one kind or the other. Pressure is then made at the 
ring, and the patient rises, when tlie swelling will reappear if de- 
pending upon vascular enlargement, as the blood cannot thus be 
prevented from finding its way through the arteries, but the tu- 
mour will not return if of a hernial nature. This test, though of- 
ten decisive, is frequently ambiguous; and it seems a more cer- 
tain means of ascertaining the truth, to compress the neck of the 
swelling, while the patient stands erect, when if composed of dilated 


408 PRINCIPLES OF SURGERY. 


veins, ¢ will become more tense. Cirsocele is met with chiefly in 
young men between twenty and thirty, but frequently occurs soon 
after puberty, and also sometimes before it, when the diagnosis from 
inguinal hernia is apt to be extremely difficult. It exists in very 
various degrees of size, and occasions more or less inconvenience 
accordingly. It does not seem to interfere with the functions of 
the testicle. The distended veins are Hable to inflammation, which, 
extending to the cellular substance in the neighbourhood, occa- 
sionally leads to the formation of abscesses that leave very trouble- 
some sinuses. 

The circumstances, which determine the commencement of the 
disease, have not been ascertained. It is certainly more common 
in persons who have indulged in venereal excesses, but often exists 
quite unconnected with any such habits. It tends to increase to 
a certain extent, and then either remains stationary or diminishes. 
Lhe patient is generally rendered very anxious by the complaint ; 
but the small mconvenience which attends it, does not warrant any 
very severe measures for his relief. Washing with cold water 
completely removes the swelling for a time, by corrugating the 
scrotum, and bracing up the testicle to the pubis. A suspensory 
bandage effects this more permanently, though not so efficiently ; 
and an open state of the bowels, with rest in the horizontal posture, 
contributes to keep the disease within bounds. The means of ra- 
dical cure consist in extirpation of the testicle, which can hardly, 
if ever, be warrantable ;—ligature or transfixion of the veins, which 
is dangerous and very uncertain ;—and excision of the scrotum, 
except a portion of it sufficient to cover the testicles, but not to let 
them be pendulous. When the veins suffer from inflammation, a 
lotion of acetate of lead with opium, and uninterrupted rest in the 
horizontal posture, ought to be prescribed; and, if abscesses or 
sinuses should result, they must be treated on the general prin- 
ciples that have been explained. 


Chronic Enlargement of the Testicle. 


The testicle is very liable to simple enlargement, with harden- 
ing, which produces uneasiness from the bulk and weight attending 
it, and no doubt impairs the action of the gland; but is seldom 
painful or very sensible of external impressions. It is generally 
irregular on the surface, and dense in its structure. The circum- 
stances which most frequently give rise to this condition are at- 
tacks of inflammation, especially when repeated or badly treated, 
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and chronic irritation of the urethra from stricture or other causes. 
In commencing the treatment, the first step should always be to 
examine the state of the urethra by passing a moderate sized bou- 
gie, and if it either meets with obstruction or causes more than 
usual pain, thus indicating a morbid sensibility of the linmg mem- 
brane, the operation must be repeated with instruments varied ac- 
cording to the nature and peculiarities of the case, until there is 
no longer any trace of disease. iven when the urethra seems 
to be sound, advantage is occasionally derived from the use of 
bougies, and in a week or two, or sometimes in a few days, very 
formidable-looking tumours are thus discussed. Should the swel- 
ling exist along with a sound state of the urethra, or resist this 
treatment, means of promoting absorption must be employed. 
With this view, the patient should maintain the horizontal posture, 
use a very spare diet, and be subjected to a gentle course of mer- 
cury; at the same time having the absorbent actions of the part 

xcited by leeching, and discutient lotions, which answer better 
than blisters or ointments. If there is water in the tunica vaginalis, 
a complication named Hydro-Sarcocele, the fluid ought to be eva- 
cuated by puncture before these local measures are instituted. 
When the swelling attains a large size, and resists a patient trial 
of the means that have been mentioned, it may be removed by the 
knife as a last resource, and of course with a favourable prognosis 
in regard to the prospect of permanent recovery. A section of 
the tumour removed in such cases generally exhibits a compact 
fibrous structure, which is usually of a yellow or yellowish-grey 
colour, and contains irregularly-sized cells mterspersed through 
its substance. 


Cystic Sarcoma of the Testicle. 


The testicle is hable to the formation of cysts in its texture, and 
these sometimes occupy so much of it, as to constitute a mass in 
which the cystic character predominates. When this disease is 
associated with hydrocele or hematocele, its diagnosis cannot be 
made out with accuracy, until the fluid in the tunica vaginalis has 
been drawn off. The only remedy for this affection is removal, 
and the operation may be performed with less regret, as the glan- 
dular structure of the testicle always suffers such atrophy, or 
changes in its texture, that it cannot be expected to perform its 
function. 
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Medullary Sarcoma of the Testicle. 

Excepting the bones and the mamma, the testicle is perhaps 
more subject to the derangement of nutrition, which leads to this 
morbid growth, than any structure in the body. It is generally 
met with at and before the middle period of life; sometimes com- 
mencing without any assignable cause, but not unfrequently being 
referred to blows, or bruises, or to inflammation excited by other 
means. The patient’s appearance is generally healthy, and the 
diseased action shows less tendency to spread than when it occurs 
in other parts. ‘The tumour merely enlarges, becoming very ir- 
regular and tuberous on the surface, and exhausts the patient by 
the irritation which the pain attending it occasions; but the inte- 
guments and glands are extremely slow im acquiring the morbid 
disposition, so that the operation of removal, which, of course, af- 
fords the only means of relief, is performed even in very advanced 
cases with a favourable prognosis. In the earlier stage of the 
growth, it is often found very difficult to determine positively, by 
external examination, whether the swelling is solid, or depends on 
the presence of fluid. The globular shape, tendency to tuberous 
projections of the surface, pain, and equality of consistence at all - 
parts of the tumour, observed when it is solid, may generally ren- 
der the discrimination precise; but in cases of doubt, the truth can 
readily be discovered by making a puncture, which can do no 
harm, if the patient is prepared to submit to extirpation of the tes- 
ticle in the event of its proving necessary. The tumour, when 
divided, displays the characters peculiar to such degenerations, 
namely, a soft brain-like pulpy substance, irregularly partitioned 
by thin septa of cellular texture, and varying in colour from white 
to dark-red, according to the proportion of blood which enters into 
the composition of the mass. 


Suppuration, and Fungus of the Testicle. 


Young men of scrofulous constitutions are liable to abscesses and. 
sinuses of the testicle, which prove very obstinate unless they are 
freely dilated by incision. It might seem in such cases that extir- 
pation would be a simpler, much speedier, and hardly more injuri- 
ous mode of relief, than thus laying open the structure of the gland, 
by dividing it in various directions; but after the cure is completed, 
very little trace of these incisions remains, and the organ seems 
still capable of performing its office. It occasionally happens after 
suppuration has taken place in the testicle, particularly when in- 

3 


GENITAL ORGANS, 4il 


duced by the cachectic state caused by mercury and preceded by 
hardness, and the resulting matter has been discharged, that a fun- 
gous excrescence protrudes from the opening, presenting a very 
formidable appearance, which formerly led to removal of the organ 
as affected with malignant disease. Mr Lawrence* pointed out the 
true nature of these productions, and explained, that they depended 
not upon the peculiarity of action, but the peculiarity of structure, 
which, being soft and inclosed in a firm capsule, tended to expand, 
when the coverings were perforated so as to permit its doing so. 
He ascertained that, if the excrescence were cut off or destroyed by 
caustic, the remaining surface granulated; and, though it might 
repeatedly protrude again to a smaller extent, that ultimately, 
through a repetition of the same means, followed by pressure, it 
became completely cicatrized. As the hemorrhage, from cutting 
off the fungus, is very inconsiderable, this method ought to be pre- 
ferred on account of its quickness, and the comparatively small pain 
attending it. 


Extirpation of the Testicle. 


The mode of removing the testicle, whatever be the circumstances 
requiring the operation, is to be conducted on the same principles, 
which may now be explained. ‘The points of most importance in 
determining these, are, 1. the quantity of integument to be left; 2. 
the suppression of the bleeding; and 3. the dressing of the wound. 

When the tumour is large and of rapid growth, the skin cover- 
ing it is not only put very much upon the stretch, but also borrow- 
ed from that of the penis and the other testicle ; consequently, if 
the whole of it were taken away, a very large exposed surface would 
remain. If, on the other hand, none of the integuments, or only a 
small portion of them, were removed, more especially in a case of 
slow and long-continued swelling, though the corrugating effects 
of the contractility of the scrotum, excited by the irritation of the 
operation, might, in the first instance, make it appear that no in- 
convenience was likely to result, the redundant integument would. 
certainly, so soon as it became relaxed, afford an ample receptacle 
for the accumulation of blood or pus, and present a very extensive 
granulating surface, that must greatly prolong the cure. Keeping 
these different considerations in view, the surgeon should endeavour 
to preserve merely enough of the integuments to allow the edges of 
the wound to be brought together, without either straining or laxity. 


* Ed. Med. and Surg. Journal, 1806.. 
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in regard to the hemorrhage, great apprehension has been enter- 
tained lest the cord should be retracted by the cremaster muscle, 
and the artery withdrawn beyond reach of the ligature. This has 
led to many coarse and dangerous expedients, such as tying the 
whole cord previous to its division, or including all its vessels together 
except the vas deferens. Violent pain, fever, inflammation, convul- 
sions, and even death, were the consequences of this practice, which 
is now abandoned, the artery being tied alone; but the fear of re- 
traction still excites uneasiness during the operation. It, therefore, 
seems necessary to remark, that, as the cremaster muscle is attach- 
ed very near the external ring, it cannot withdraw the cord except 
to a very small extent, and that, if the artery retires at all, it must 
do so in consequence of its own elasticity. Retraction on this ac- 
count may be expected in proportion to the size of the tumour, the 
rapidity of its growth, and the nearness to the external ring, of the 
point at which the cord is divided. In no case, however, will it be 
ecessary to use any force in retaining the vessel, and the assistant 
may readily secure it either between the nails of his thumb and 
fore-finger, or with forceps. Besides the spermatic artery, there 
are always several, and sometimes so many as seven or eight vessels 
coming from the groin and perineum, that require to be tied. 
Such being the principles to be followed in performing the ope- 
ration, it may now be right to explain succinctly the mode of pro- 
ceeding. The patient should be laid reclining on a table or bed, 
with the thighs widely separated, and the hair of the pubis shaved 
off. The surgeon then grasping the testicle in his left hand, makes 
with a scalpel two incisions, commencing at the external ring, and 
uniting at the bottom of the tumour. He next cuts down to the 
cord, where these incisions meet above, passes his finger under the 
vessels, and then desires the assistant to lay hold of them. He 
now divides the cord as low as is consistent with entire removal of 
the disease, and pulling the lower end of it towards him, turns out 
the testicle, which may be detached very rapidly with a few strokes 
of the knife, while the penis and sound testicle are drawn aside. 
The spermatic artery, and any branches of the perineal or inguinal 
vessels that threaten to bleed are then tied, the cavity is filled, but 
not stuffed, with lint, and a T’ bandage is lastly applied, to afford 
the requisite support. 


Sarcomatous Enlargement of the Scrotum. 


The scrotum is liable to an enlargement, which seems to consist 
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merely in a morbid growth of the cellular substance, with inter-— 
stitial deposition of albuminous matter, so as to give it a very firm 
consistence. When exposed by a section, the structure appears 
white, compact, and homogeneous, except where small cells con- 
taining glairy fluid are interspersed through it. The growth be- 
gins in the lower part of the scrotum, but, as it proceeds, engages 
the whole of it, together with the skin of the penis, which becomes 
completely concealed from view. The prepuce is greatly elongat- 
ed, and presents at its orifice a tuberculated cauliflower-looking 
excrescence, that does not bear the slightest resemblance to the 
part in its natural state. There are no limits to the size which 
such tumours may attam. ‘T'wenty, forty, or even sixty pounds 
weight is by no means uncommon; and there is one case on re- 
cord in which the mass when removed weighed 170 pounds.* ‘The 
disease generally commences in adults, and increases slowly during 
the remainder of life. It is common in tropical countries, particu- 
larly the West Indies, but occurs comparatively seldom in the tem- 
perate climates of Europe. 

The only remedy for this oppressive growth, which impedes pro- 
gressive motion, and occasions other serious inconveniences, con- 
sists in itsremoval. This object has sometimes been attained with- 
out taking away the penis and testicles; but the former of these 
organs is so deeply imbedded in the substance of the tumour, and 
its texture is usually so vascular, that such a procedure can seldom 
be practicable. If an attempt is made to preserve the sexual parts, 
flaps of the integuments must be preserved of sufficient size to cover 
them. Should, on the contrary, the removal of the entire tumour 
be determined on, the incisions may be executed with great rapidi- 
ty, which mode of conducting the operation is much safer than cut- 
ting slowly, with the view of securing the arteries as they are di- 
vided: for both the pain and hemorrhage are thus greatly in- 
creased, and the patient, instead of being relieved from his load ina 
few seconds, may be detained under the knife for hours. 

The labium of the female is occasionally the seat of a similar 
growth. It possesses the same structure, gives rise to similar in- 
convenience, and admits of no other remedy. 


Cancer of the Scrotum. 


Mr Pott (1775) described a cancerous ulceration of the scrotum, 
which he had frequently remarked in adult chimney-sweepers. Suc- 
* Titley on the Diseases of the Genito-Urinary Organs, 1831. 
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ceeding surgeons have confirmed the accuracy of his observations, 
so far as London is concerned; but in Edinburgh and other parts 
of Scotland, this chimney-sweeper’s cancer is never met with, ex- 
cept in persons who have begun to suffer from it elsewhere. The 
following is the description of Mr Pott: “It is a disease which 
always makes ‘its first attack on, and its first appearance in, 
the inferior part of the scrotum, where it produces a superficial, 
painful, ragged, ill-looking sore, with hard and rising edges. The 
trade call it the soot wart. In no great length of time it pervades 
the skin, dartos, and membranes of the scrotum, and seizes the 
testicle, which it enlarges, hardens, and renders truly and thorough- 
ly distempered, from whence it makes its way up the spermatic 
process into the abdomen; most frequently indurating and spoiling 
the inguinal glands. When arrived within the abdomen, it affects 
some of the viscera, and then very soon becomes painfully de- 
structive.”* 

The only remedy for this disease is removal of the cancerous 
part; and unless the operation be performed before the morbid 
process has advanced far, it does not afford any chance of a perma- 
nent cure. 


Diseases of the Female Organs of Generation. 


The vagina is sometimes more or less completely obstructed by 
a membrane at its orifice, which opposes the exit of the menstrual 
discharge. The non-appearance of the menses at the usual period 
of life, or the symptoms connected with their retention, should al- 
ways lead to an inquiry respecting the conformation of the parts, 
and if such a congenital imperfection as the one just mentioned is 
discovered, the patient may be completely relieved by a very sim- 
ple operation ; all that is necessary being to divide the membrane 
with a knife or scissors, and interpose a piece of lint between its 
cut edges. The vagina, in some rare cases, has been found alto- 
gether wanting for part of its extent, in which cases, of course, no- 
thing can be done in the way of remedy. 

The Uterus is subject to the developement in its substance of 
simple sarcomatous tumours of a very firm fibrous structure, which 
often grow from different parts of the organ at the same time, and, 
though generally not exceeding the size of an egg, are sometimes 
so large as to distend the abdomen far beyond the limits of an or- 
dinary pregnancy. Iodine and other medicines are prescribed, 

* Pott’s Surgical Works, Vol iii. p. 177. 
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both locally and internally, with the view of promoting the discus- 
sion of such growths; but it is probable that nothing can have any 
beneficial effect upon their progress except attention to the mode of 
life, which should be of a kind calculated to excite as little as pos- 
sible the system in general, and the uterus in particular. Any ope- 
ration is quite out of the question. 

Cancer of the uterus occurs occasionally, but is fortunately not 
frequent, since the situation and connections of the parts affected 
prevent the only effectual remedy for carcinomatous disease from 
being put in practice, without inflicting a mortal injury. A few 
cases are recorded in which the uterus is said to have been extir- 
pated when previously prolapsed beyond the orifice of the vagina, 
and permanently retained in this situation by the adhesions result- 
ing from inflammation. It is only im such circumstances that the 
operation ought ever to be contemplated, and even here it must be 
regarded as affording a very small chance of success, so that, un- 
less the patient’s suffermgs are very great, and threaten to termi- 
nate fatally soon, it could hardly be recommended with propriety. 
Langenbeck* supposed that he succeeded, on one occasion, in dis- 
secting out the uterus without injury to the peritoneum, which re- 
mained in the form of a bag, and the patient did well. It is diffi- 
cult to conceive how such a dissection could be successfully exe- 
cuted; and it would be wrong to undertake the operation with al- 
most any expectation of doing so. If removal is attempted in the 
case of prolapsus, an incision should be made on each side so as to 
embrace the neck of the uterus, and while the diseased mass is pull- 
ed strongly outwards, its detachment is completed by carrying on 
the dissection inwards, the vessels being tied as they are divided. 
Perfect rest, the strictest antiphlogistic regimen, and cold applica- 
tions to the external parts, must be enjoined after the patient is put 
to bed, together with depletion, opiates, or other means that may 
be suggested by the circumstances of the case. 

The uterus may be extirpated more easily and safely, when it is 
in the state named Inversion by accoucheurs. It is in this case 
turned inside out, so as to form a round or pyriform tumour, either 
confined to the vagina, or protruded beyond the vulva. When this 
eversion, which generally takes place at the time of delivery, is not 
immediately remedied, it is apt to become irreducible; and the pa- 
tient suffers many disagreeable symptoms from the unnatural con- 
dition of the organ, especially frequent hemorrhage, down-bearing 

* Neue Bibliothek fur die Chirurg. Bd. i. 
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pains, and general weakness. In cases that resist more gentle 
means, the tumour may be removed by ligature, which should be 
of strong twine or silk; and either applied simply round its neck, 
or carried through the middle of it double by means of a needle, 
one of the threads being then tied on each side. If disagreeable 
effects ensue, opiate imjections into the rectum, and the hip-bath, 
will be the most efficient measures for affording relief. 

Polypous excrescences frequently grow from the inner surface of 
the uterus, and either remain confined to its cavity, or descend into 
the vagina, sometimes even protruding externally. ‘These tumours 
have a pyriform shape, and a firm consistence. They possess little 
sensibility, but much vascularity, and occasion many unpleasant 
symptoms, such as bloody and mucous discharges, pain in the back, 
weakness, emaciation, and general bad health. They cannot be 
either positively recognized, or removed, unless when they extend 
below the os uteri. If they cannot be brought into view, the best 
mode of removing them is to tie a strong ligature as close as pos- 
sible to their root. This is executed much more easily by means 
of the fingers, than any of the apparatus contrived for the purpose. 
When the neck of the excrescence can be pulled beyond the ori- 
fice of the vagina, the simplest and speediest mode of proceeding 
is to transfix it with a needle, and carry through two threads, which 
are then tightly tied, one on each side, after which the tumour may 
be removed by the knife. There is often considerable difficulty in 
distinguishing growths of this kind from eversion of the uterus. 
Their history, deficient sensibility, and their having round their 
root a ring formed by the os uteri, in general afford sufficient diag- 
nostics on a careful examination. It may happen that the poly- 
pus, being very large, causes an eversion of the uterus, which will 
thus seem to consitute a neck to it. In these circumstances, the 
discrimination will be hardly practicable, but removal must be per- 
formed in either case, and in the same way; so that the decision of 
the question is of little consequence. 

Excrescences frequently grow from one or both lips of the os 
uteri; and by bleeding, or exciting the usual symptoms of uterine 
irritation, occasion great distress. It has been found by Lisfrane, 
and other French surgeons,” that their excision may be perform- 
ed without any bad consequences, and with the best effects, even 
when they have attained a very large size. The imstruments em- 


* Archives Generales de Medecine,—passim. 
> 6 


GENITAI. ORGANS. ALT 


ployed for the purpose, consist of hooked forceps to draw the mor- 
bid growth into view, and curved scissors or a bistoury to cut it 
away. The hemorrhage may generally be restrained by cold ap- 
plications, and plugging the vagina with lint or sponge; but if it 
should prove excessive, the cut surface must be again drawn out 
and compressed, by transfixing it with a couple of threads, and ty- 
ing one on each side. 

The Ovaries are liable to various morbid conditions, but parti- 
cularly two, which often become the subject of surgical considera- 
tion. Of these, the first that may be mentioned consists in the 
developement of cysts in their substance, which is thus converted 
into a cystic tumour. The swelling is at first felt round, firm, 
~ and moveable in the inguinal region. It gradually increases, not 
owing to an equal enlargement of all the cysts, but an extension of 
one or more of them. The cavity of the abdomen is distended, 
and at length appears as if the peritoneum were the seat of drop- 
sical effusion. The progress of the disease is very variable; some- 
times proceeding rapidly to the extinction of life, by pressing to a 
fatal degree on the vital organs of the abdomen or chest, but more 
frequently allowing years to elapse before coming to this termina- 
tion. The disease commences most frequently in young females; 
but is met with at all periods of life. It is distinguished in its ad- 
vanced stage from ascites, chiefly by the history of the case. 

The treatment of Ovarian Dropsy, as this affection is called, 
proves still less satisfactory than that of dropsy of the peritoneum, 
which will not excite surprise, when it is recollected, that the dis- 
eased action in the latter case is simply an increased secretion, 
while in the former it is a new and peculiar formation. Purga- 
tives, diuretics, and all other means employed to promote absorption 
of the accumulated fiuid, almost invariably prove quite unavailing ; 
and paracentesis, though it affords some temporary relief, seems in 
general to hasten the progress of the disease. The operation, there- 
fore, ought not to be performed, except when the patient is suffering 
extreme distress, and threatened with speedy dissolution. Various 
methods of effecting a radical cure have been proposed, and in a few 
cases subjected to trial. Ofthese the chief are, throwing injections 
into the sac, introducing a seton through it, and drawing it out of 
the abdomen by a small aperture in the parietes. The extent, 
situation, and connection of the cysts, must render such proceed- 
ings dangerous and uncertain; and, even if, by some rare chance, 
any of them should prove successful in removing or obliterating 
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the sac, the disease, though retarded for a time, would, in all pro- 
bability, soon recur,—for the sac does not exist alone, but in as- 
sociation with many others of a smaller size, which possess the same 
nature, and may consequently serve as the germ of a future swell- 
ing. If the method of extraction should ever be attempted, it 
must be confined to those cases in which the tumour has not at- 
tained a very large size, and is still not adherent to the perito- 
neum. Injections and setons, again, are applicable only where the 
sac has adhered to the parietes of the abdomen, so as to prevent ef- 
fusion on the surface of the peritoneum, and diminish the risk of 
inflammation. 

The Ovaries are subject to enlargements of a solid kind, which 
not only occasion inconvenience by their size and weight, but are 
generally the seat of painful sensations. The structure of these 
tumours is generally of a complicated kind, displaying, when ex- 
posed by a section, the characters of vascular, fibrous, cystic, and 
medullary sarcoma, in variable proportion and distinctness. ‘The 
disease is sometimes rapid in its progress, but usually slow, and 
often exists for years before giving much trouble. After attain- 
ing a certain extent, it sometimes remains stationary, and the pa- 
tient becoming habituated to its presence, suffers comparatively lit- 
tle inconvenience. Iodine, leeches, and other means calculated to 
promote absorption or allay irritation, are employed in such cases, 
but with hardly any perceptible advantage; and all that can be 
done by external measures, whether local or general, seems to be 
to retard the morbid process through the effect of diet and regi- 
men. Excitement of every kind ought to be avoided,—the se- 
eretions ought to be carefully maintained, and if any local means 
are used, they ought to be of a soothing kind, such as warm fo- 
mentations. 

The inefficacy of medicine, in remedying tumours of the ovaries, 
has led to the trial of surgical operations for their removal. The 
obvious objections to such a proposal are, 1. the uncertainty that 
must always attend the diagnosis of the disease, which is often very 
closely simulated by distension of the bowels, thickening of the 
omentum, enlargement of the liver, and growths from the uterus ; 
2. the impossibility of ascertaining before the abdomen is laid open, 
whether or not the connections of the tumour allow of its removal 
without the infliction of a mortal wound ; 3. the danger of the ope- 
ration even in the most favourable circumstances; and, 4. the diffi- 
culty of knowing how long the patient may live if the disease is 

: 3 


* 


GENITAL ORGANS. 419 


not interfered with. These theoretical objections have been amply 
confirmed by experience; and though one or two fortunate pa- 
tients may have escaped after being freed from part or even the 
whole of the disease, it would be very unjustifiable to repeat such 
hazardous experiments, since it is evident that for every life pro- 
longed by them many must be sacrificed. 
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CHAPTER XxX. 
BRAIN, SPINAL MARROW, AND NERVES. 


Injuries of the Brain and its Coverings. 


Concussion, or a violent shock, may act injuriously both on 
the brain and the parts which enclose it, either separately or toge- 
ther. It occasions at one time rupture or laceration, and at an- 
other merely disturbance in the vital action. In both cases it is 
apt to excite inflammation, and then, besides its primary effects, 
produces very important secondary ones. 

Concussion of the brain is caused by blows on the head, or by 
falling im such a position, as prevents the force of the shock from 
being diffused over a number of intermediate articulations, before 
reaching the head. ‘The effect of blows on the head in producing 
concussion is proportioned to their force, the flatness of the surface 
applied to the skull, and the resistance it makes. ‘The symptoms 
of the injury vary with the degree of it. If there is no laceration 
of the cerebral substance or membranes, the patient merely suffers 
a temporary diminution or suspension of the functions of the organ. 
In very slight cases, there is confusion of ideas, and weakness of 
the voluntary muscles, which last only a few minutes. When the 
shock has been more severe, the patient is quite insensible; his 
pulse is small and irregular ; his breathing is slow and feeble; his 
pupils are fixed, generally in a contracted, but sometimes dilated 
state, and there is occasional vomiting. This condition seldom 
lasts beyond ten, or at the most, twenty minutes, and is succeeded 
by a return to health, which either continues, or terminates in in- 
flammation. When the concussion has caused laceration of the 
cerebral substance, the insensibility is of longer duration; and 
when at the end of some hours, or it may be a day or more, the 
patient begins to give signs of returning consciousness, he recovers 
very imperfectly, and only for a short interval before inflammation 
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commences. In such cases, death often occurs within a few hours, 
or even a shorter period after the accident, and before any signs 
of recovery from the insensible state can be perceived. 

The treatment of concussion may be conveniently considered, in 
reference to the three stages of the consequences of the injury 

which have been mentioned, namely, that of the concussion pro- 

perly—that of recovery—and that of inflammation. During the 
first of these, little or nothing ought to be done, except putting the 
patient to bed, and applying some source of artificial heat to his 
feet if necessary. Bleeding would be decidedly improper; and 
the exhibition of internal stimulants, though it might hasten the 
recovery of sensibility, might also mcrease the violence of subse- 
quent reaction. Unless, therefore, the signs of debility in the vital 
actions should be alarming, the patient may be trusted entirely to 
the powers of his constitution. 

The second stage, or return of sensibility, requires more atten- 
tion, since the treatment during this stage greatly influences the 
succeeding one. ‘The patient is apt to suppose himself quite well, 
and to have fortunately made a very easy escape from the effects 
of his accident; but were he, in accordance with this belief, to 
expose himself to cold, or subject himself to the excitement of ex- 
ercise or stimulating food and drink, he would render inflammation 
almost certain, and aggravate its intensity beyond that which would 
otherwise have resulted from the injury. He ought, therefore, to 
be confined to the house, or to bed if the case is severe, and re- 
stricted to the most scrupulous antiphlogistic regimen for a few 
days. So far as the brain is directly concerned, he might safely 
resume his usual habits after this period of probation, but its co- 
verings being apt to suffer, or perhaps, more correctly, to show 
signs of the suffering at a more distant date, in consequence of 
the injury they have suffered, as will be explained hereafter, he 
should for several weeks at least be very abstinent, if the blow has 
been at all severe. The restoration of the sensorial faculties is some- 
times only partial, and the patient then remains permanently defective 
in-respect to some of them, particularly memory. Sometimes also 
the character or disposition of the individual. is observed to be 
changed. 

The symptoms of inflammation of the brain generally appear 
within from twelve to twenty-four hours after the injury has been 
sustained. The pulse becomes quickened and sharp in its stroke ; 
the skin feels hot and dry; the patient is restless, complains of 
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headach, and is unusually sensible to light and noise. If the dis- 
ease proceeds, the indications of it just mentioned become more 
strongly marked. Delirium and spasmodic contractions of the 
muscles come on, and are soon succeeded by insensibility and palsy 
of the limbs, and death closes the scene in the course of a few days 
at farthest. On dissection, the brain or membranes are found 
very vascular, with purulent effusion on the surface of the latter, 
and softening of the substance of the former. In cases where the 
texture of the brain has been lacerated in the first imstance, the 
state of insensibility and collapse which immediately follows the 
accident, after a period of variable length, from a few hours to 
twenty-four, gradually passes into that of inflammation, generally 
with the imtervention of an imperfect return of sense and voluntary 
motion, which is apt to suggest delusive hopes of improvement, 
The patient expresses pain by restlessness and moaning—his imper- 
fect ideas are strangely associated—his limbs are rigid or convulsed 
—and in a short time he passes into the same condition as if the 
inflammation had originated from mere derangement of action, 
and not alteration of structure. On dissection, the cerebral sub- 
stance at the injured part is found softened, and seeming as if 
mixed with blood and pus. 

In treating all inflammatory attacks, it is of the utmost conse- 
quence to employ the remedial measures as early as possible, and 
im none isit more necessary to do so than inthis. Free general de- 
pletion, followed up by cupping on the neck, powerful cathartics 
and injections, shaving the head, and applying cold to it, with the 
hberal administration of tartrate of antimony, are the means to be 
chiefly trusted for breaking the strength of the disorder. By 
leeching the temples, and keeping up a copious secreting action of 
the bowels, the remaining symptoms are in general removed, if the 
other more eflicient measures prove successful in subduing the force 
of the disease. Sometimes the inflammation assumes a chronic 
form, which, though not attended with much immediate danger, is 
very distressing, and may lead to permanent affections of a very 
unpleasant kind. In this case the patient’s pulse does not descend. 
to the natural standard, but continues small and frequent; his 
tongue displays a yellowish-white fur, his skin is hot and dry, he 
has no appetite, his sleep is disturbed, he complains of headach, 
his complexion is sallow, and the expression of his countenance in- 
dicative of anxiety. Free purgation, and blistering of the head, 
are the best means of counteracting the morbid condition which 
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gives rise to these symptoms, and which, if permitted to go on, may 
occasion thickening of the membranes, or disorganization of the 
brain, attended with epilepsy, fatuity, and ultimately with death. 
It appears that the dura and pia mater may also suffer from con- 
cussion, since they sometimes inflame, and produce peculiar symp- 
toms in cases where the head has been subjected to violence, that 
ean act only in this way. Blows which expose the bone are the 
most common sources of such effects, and frequently give rise to 
them, though of inconsiderable violence. ‘The patient, after a lit- 
tle confusion or stupor, may feel quite well, and follow his ordi- 
nary pursuits for several days, at the end of which, generally from 
the seventh to the eleventh, he begins to feel some indication of 
the disease that is goig on within his head. The pulse becomes 
frequent and wiry; his tongue is furred ; his countenance anxious; 
his sleep broken; and he feels a general uneasiness, with indis- 
position for all active exertion, whether of body or mind. Head- 
ach, with intolerance of light and noise, then succeeds, with oc- 
casional rigors; but delirium and convulsions are more slow of ap- 
pearing, than when the cerebral substance is the seat of inflamma- 
tion. At length these symptoms present themselves, and are 
speedily followed by insensibility, involuntary discharges from the 
bowels, and death. On dissection, an effusion of pus is general- 
ly found occupying a more or less extensive portion of the surface 
of the dura mater, which is separated from the bone and altered 
both in colour and consistence, or of the subjacent pia mater and 
substance of the brain. As the approach of this disorder is slow 
and insidious, while the means of checking it can be used with ef- 
fect only in the commencement of its progress, all injuries of the 
head that can possibly give rise to it ought to be treated with care. 
The patient should for weeks abstain from every kind of ex- 
citement, and endeavour to preserve his secretions in the most 
healthy state. Quickness of the pulse, and headach, suggest free 
venesection, with the internal administration of tartrate of anti- 
mony, either alone, or combined with the saline cathartics. If re- 
peated rigors succeed signs of inflammation, and especially if the 
patient becomes insensible, it may be presumed that pus has been 
effused; and the only chance of his recovery is afforded by per- 
forating the cranium, so as to give the matter free vent, if it is 
lodged between the bone and the dura mater. If not found there 
it may exist deeper, but incisions in search of it would be quite un- 
warrantable. Puffiness of the scalp, and a glassy dry appearance 
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of the wound, if there be one, have been insisted upon as import- 
ant indications of suppuration of the dura mater ; but they often 
exist in cases where there is nothing of the kind, and, therefore, 
ought not to be confided im. 

The operation of perforating the skull is performed in this coun- 
try with a Trephine or circular saw, to which the necessary rota- 
tory motion is given by the hand. On the continent an older in- 
strument named the 'Trepan, which works like a carpenter’s brace, 
is still in use; and it is difficult to understand how the latter 
should ever have given place to the former, the use of which ren- 
ders the process much more tedious and laborious. The only ob- 
jection that can be alleged against the trepan is, the risk of its in- 
juring the dura mater or brain; but the apprehension of this rests 
entirely on theoretical grounds, as with moderate care, any chance of 
such an occurrence may be prevented. ‘The patient should be laid 
on a support, low enough to render it unnecessary for the operator 
to elevate his arms in working the saw. Ifthe bone is not sufficient- 
ly exposed. by the original injury, a crucial or triangular incision: 
must be made through the scalp, the flaps of which are then to be 
dissected back. ‘The pericranium is next scraped off sufficiently to 
prevent it from impeding the teeth of the saw, which is applied at 
first with its centre pin protruded to keep it steady, and afterwards, 
when a groove has been formed, this obstacle to its progress is re- 
moyed. ‘The sawing must be conducted cautiously, as the skull is 
not always equally thick, and is often throughout very thin, with 
hardly any perceptible diploe. A tooth-pick, or probe, should be 
introduced from time to time, to ascertain whether or no the bone 
is perforated at any part of the circle, and when the whole seems to 
be nearly cut through, a levator or forceps may be employed to 
raise the detached piece. If circumstances appear to require the 
removal of more bone, the same means are to be repeated,—or 
the process may be accelerated, if the portion is extensive, by 
Hey’s saw, as it is usually called, which proves convenient for 
connecting the circular apertures together so as to separate at 
once a large portion of the cranium. After the operation the 
wound is to be lightly dressed, and the general treatment con- 
ducted with the view of checking any tendency to inflammatory 
action. Cases admitting of this operation with any prospect of 
success are extremely rare, as the suppuration generally extends 
over a large surface of the membranes, or engages the substance of 
the brain. 
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Compression of the brain, when a consequence of external vio- 
lence, is directly caused either by effusion of blood, or by depres- 
sion of the skull. In both cases the symptoms are the same, and 
denote suspension of the cerebral functions, more or less complete. 
The patient lies as if in a profound sleep; his breathing is stertor- 
ous; his pulse slow and labouring; his pupils immoveable, and in — 
general dilated. He groans occasionally, winces under pressure 
applied to the injured part of his head, and frequently raises his 
hand to it. This state may continue, without suffermg any mate- 
rial change, for a period of indefinite length, from hours to weeks, 
or even months; but generally terminates in the course of a few 
days at farthest, either in a return to health, or in inflammation. 
Kffusion of blood may take place between the skull and dura mater, 
on the surface of the brain, and into its substance. In all of these 
situations it depends on rupture of the vessels from concussion ; and 
therefore, the symptoms of that kind of injury are at first generally 
associated with those of compression. As the symptoms of concus- 
sion, however, always go off soon, unless the brain has been lace- 
rated, it may be concluded, if the patient remains msensible be- 
yond an hour or two, that there is either an effusion of blood, or 
rupture of the cerebral substance. ‘The latter case may be, in 
general, distinguished by the more complete insensibility, and other 
Indications of suspended function which attend it, and by the early 
appearance of inflammatory symptoms. It seems that the effusion 
does not always occur immediately after the injury is sustained, but 
sometimes takes place gradually, so that there may be either no in- . 
sensibility observable for a short period after the blow is inflicted, 
or an interval between the insensibility caused by concussion and 
that resulting from compression. In this case there can be no doubt 
as to compression being the cause of the symptoms. The quantity 
of blood effused is often very great, amounting to several ounces. 
Between the skull and dura mater it usually takes the form of a 
cake, of limited extent; on the surface of the brain it constitutes a 
thin crust or lining, widely spread over it; and in the substance of 
the organ it is generally coagulated at the centre of the injured part, 
and diffused, in the form of ecchymosed spots, into the neighbour- 
hood. ‘The largest accumulations of blood are met with between 
the dura mater and the anterior inferior angle of the parietal bone, 
where it seems to be effused from the meningeal artery. The ex- 
travasation, in general, takes place either immediately under the 
part subjected to violence, or on the side of the head opposite to it. 
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Depression of the cranium happens more readily in young than 
in old subjects ; but produces less inconvenience in the former than 
the latter, owing to the yielding condition of the bones at their 
time of life, which allows the cavity, when diminished at one part, 
to expand in another. Where a perceptible depression exists, the 
symptoms may be fairly referred to the compression thus caused ; 
since, when the case is broken, it is not likely that the contents 
should be so much shaken as when it remains entire. 

It was formerly thought that the symptoms of compression per- 
emptorily required the immediate performance of an operation, for 
raising the depressed portion of the skull, or affording vent to ef- 
fused blood. ‘The ample experience of a different practice, follow- 
ed in modern surgery, has proved that in most cases, unless the 
substance of the brain has suffered serious injury from concussion, 
the condition of the patient labouring under compression will not 
be altered for the worse, and in many will amend, if some days are 
allowed to elapse after the injury has been sustained, before pro- 
ceeding to trepan the skull. The salutary change depends, no 
doubt, partly upon the effects of absorption,—partly upon the brain 
becoming accommodated to the diminished size of its containing © 
case; and it will be promoted by bleeding, active cathartics, and 
powerful injections thrown into the rectum. If the symptoms do 
not diminish, or if they increase, the operation must be performed ; 
and the proper time for determining on it is regulated by the par- 
ticular features of the case. Should depression of the skull be as- 
sociated with a wound of the scalp, penetrating to the bone, a very 
short trial of the means calculated to supersede the necessity of an 
operation will be sufficient, as the fracture is already a compound 
one, and consequently not liable to be aggravated in this import- 
ant respect by trepaning. On other occasions, two or three days 
may generally be allowed to pass without any bad consequences. 
In operating for depression of the cranium, the saw should be ap- 
plied on the sound part, so as to remove the overlapping edge that 
prevents the broken portion from being raised into its place by a le- 
vator, or taken away altogether. Ifthe blood effused is found under 
the dura mater, which then appears unusually tense and presents a 
bluish appearance, an opening ought not to be made through the 
membrane, since there is great danger in cutting into the cavity 
of the arachnoid, and little advantage is to be expected from doing 
so, as the blood in such a case is spread over an extensive surface, 
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-and the brain is in some measure relieved from pressure by the 
aperture that has been formed in the bone. 

Fractures of the cranium ‘would be of very little consequence, 
were it not on account of their connection with injury of the or- 
gans which it contains. In reference to this, they may be conve- 
niently divided into Fissures, Depressions, and Punctures. 

A Fissure, as the name implies, is merely a solution of conti- 
nuity in the bone, without any material displacement of the edges 
of the fracture. It is caused by diffused force acting directly, or 
transmitted to a distant part of the cranium by the intermediate 
portion remaining entire, and conducting it where the strength is 
less able to resist. The base of the cranium is generally the part 
broken in the latter way, or by contre-coup, as it is called: and the 
fissure usually extends through the cuneiform process of the occi- 
pital bone, transversely or obliquely backwards. Bleeding from 
the ear often accompanies, though it does not necessarily proceed 
from a fissure of this kind. Fissures, as might be expected from 
the mode of their production, are in general followed either by 
speedy death, or by violent inflammation of the cerebral substance 
and membranes. ‘These bad consequences were attributed by the 
old surgeons to the split of the bone allowing noxious transuda- 
tions from without inwards, and their practice consisted in sawing 
away with the trepan, as far as they possibly could, all trace of the 
injured bone. In the more sound pathology of the present day, 
fissures are regarded as quite innocent, so far as regards their own 
effects,—but as affording ground of unfavourable prognosis, by 
showing that the skull has been subjected to a great degree of con- 
cussion. ‘They are, however, seldom known to exist until after 
death, since no one now thinks of searching for them, as was the 
custom formerly. ; 

Fractures with depression result from the operation of forces 
acting on a somewhat extensive surface which gives way before 
them. The contents of the cranium are consequently not much 
shaken ; and as the depressed portion presents its smooth side to 
the membranes, there is comparatively little risk of inflammation 
being excited in them. It has been already explained, in regard to 
compression, that it is not considered right in modern surgery to 
interfere by operation with such fractures, unless the symptoms de- 
noting compression of the brain should be well marked, and per- 
sist after a moderate period, during which proper measures are em- 
ployed, for promoting the accommodation of the organ to the alte- 
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ration that has taken place in the shape and size of its containing 
case. | 

Punctured fractures are inflicted by sharp-pointed bodies, which 
apply their force with concentrated effect. They perforate, or beat 
in, a small portion of the external table of the skull, which acting 
on the more brittle, mternal, or vitreous part, generally depresses 
it to a considerably greater extent, in the form of a flattened cone, 
the apex of which corresponds with the centre of the injury. The 
sharp edges and points of bone thus driven inwards, are apt to la- 
cerate the membranes, or at all events, irritate them so as to ex- 
cite inflammation. Sometimes the bad effects thus produced are 
of a chronic kind, and the patient may require an operation months 
or years after the injury has been sustained, on account of pain, 
discharge, or epilepsy proceeding from the irritation of a scale of 
bone pressing on the dura mater or brain. In the first instance, 
the injury is attended with little mconvenience, since the skull 
being broken, there is little concussion, and no internal effusion of 
blood, while the extent of bone depressed, though it may be con- 
siderable when compared with the size of the external wound, is 
never so great as to occasion any sensible degree of compression. 
But no fracture is really so dangerous, or so much entitled to at- 
tention on its own account, and it ought always to be regarded as 
requiring immediate operation. In performing this, it is rarely 
necessary to convert a simple’ fracture into a compound one, as the 
bone is in almost every case exposed by the blow that caused the 
injury. Sometimes the aperture is large enough to allow the 
broken pieces to be picked out; but more frequently it is neces- 
sary for this purpose to remove a circular portion by means of the 
trephine. The centre pin of the instrument should be fixed at the 
margin of the opening, as near as possible to the middle of the in- 
jured part. It is necessary to saw with caution, as the internal 
table is generally detached more or less extensively from the ex- 
ternal one; and if the circumstances of the case are found to re- 
quire it, the opening must be farther enlarged, either by re-apply- 
ing the trephine, or using Hey’s saw or cutting forceps. After the 
operation, the patient must be protected from all sources of ex- 
citement, and freely depleted, if threatenings of inflammation ap- 
pear. | 
Wounds of the brain, unless very deep or extensive, are not 1m- 
mediately attended with any remarkable indications of the injury, 
except what may be presented to view by the part itself. ‘The pa- 
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tient often walks, speaks, and conducts himself in other respects as 
if not materially hurt. Inflammation almost inevitably, however, 
soon comes on, and proving no less intense than uncontrollable, 
usually terminates fatally in the course of a day or two. The treat- 
ment ought to be directed with the view of preventing and check- 
ing these bad consequences, but will seldom be productive of much 
benefit, and therefore the prognosis in such cases is very unfavour- 
able. 

Hernia cerebri is a: protrusion that frequently occurs, when the 
dura mater has been exposed or injured in consequence of external 
violence. The membrane becomes prominent, discoloured, soit, 
and at length perforated by a small aperture, which enlarging, al- 
lows a fungous excrescence to expand itself. ‘This growth is found 
on dissection to consist of a bloody mass, in which some traces of 
the cerebral substance can be discerned; and seems to resemble 
the fungus of the testicle that has been described above. It pro- 
bably depends upon the brain having been injured by the concus- 
sion proceeding from the blow which caused the injury, and suf- 
fering in succession ecchymosis, inflammation, suppuration, and ul- 
ceration, which last-mentioned action extending to the dura mater 
effects its perforation, and permits the soft substance of the brain 
to escape from the pressure which it sustains within the cranium, 
mixed with coagulated blood effused into its interstices, so as to 
present the appearance of a solid tumour. The treatment of her- 
nia cerebri that proves most beneficial, consists in the free excision 
of the protruded mass on a level with the surface of the dura mater, 
and the subsequent application of pressure by means of lint, toge- 
ther with a plate of lead suited to the size of the aperture in the bone. 
With the assistance of such means the patient sometimes recovers, 
but more frequently sinks under the irritation attending the dis- 
ease. 

The scalp is liable to various injuries, of which the first that may 
be mentioned are Bruises. ‘The most common effect of these is 
the appearance of a firm round flat tumour, owing to effusion into 
the cellular substance, which takes place almost immediately after 
the blow is inflicted, and then gradually diminishes without any re- 
medial measures, so as to leave, in the course of a few days, no 
trace of its existence. When the contusion is more severe, blood 
is effused under the integuments, so as to constitute a fluctuating 
swelling, the extent of which is very variable, from that of the 
point of a finger to a half or more of the surface of the cranium. 
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This collection of fluid generally takes place gradually within a. 
few hours, or, at most, a day or two after the accident, but some- 
times does not appear until a week has elapsed. ‘The edges of the 
scalp surrounding it are very firm, and somewhat thickened, whence 
there is some risk of erroneously supposing, from a careless exa- 
mination, that the skull is depressed. The blood is usually absorb- 
ed either spontaneously, or under the influence of a discutient lo- 
tion, assisted by pressure, but occasionally excites sufficient irrita- 
tion by its presence to cause the formation of an abscess. Should 
this change occur, a free opening must be made for the escape of 
the matter, and stimulating washes with a compress afterwards ap- 
plied; and, if the quantity of fluid effused in the first mstance is 
very large, or does not soon show signs of being absorbed, it may be 
well, in order to hasten the cure and prevent suppuration, to evacuate 
the cavity of its contents, and then carefully press its sides together. 
In some rare cases, one or more of the larger arterial branches are 
ruptured, and the tumour then not only fluctuates, but pulsates. 
External pressure is found quite ineffectual in checking the accu- 
mulation when proceeding from this source, and the only method 
of remedying it consists in laying open the cavity, sponging out the 
blood, and securing the injured vessels by ligature, or the applica- 
tion of compresses on their orifices. Bruises of the scalp, though 
perhaps apparently very trivial, are sometimes followed, at a distant 
date after the accident, by very disagreeable symptoms, denoting 
chronic inflammation of the pericranium, or dura mater. In such 
eases there are usually indications of constitutional derangement 
previous to the accident, and means proper for correcting this ge- 
neral disorder may be sufficient to remove the local complaint. But 
if the patient, after being subjected to an alterative course of diet 
and medicines, still suffers from painful sensations of the scalp, ag- 
gravated by pressure on the injured part, from headach and sick- 
ness, or from perversion of any function connected with the cerebral 
organs, a crucial incision ought to be made down to the bone through 
the whole extent of the scalp affected, which should be prevented 
from healing by the introduction of lint between its edges, and kept 
open as an issue, until it is closed by the contraction of the granu- 
lating process. : 
Wounds of the scalp are to be treated in accordance with the 
general principles that have been explained. The neighbouring 
hairs should be always shaved clean away, and those more distant 
cut short to prevent them from insinuating themselves between 
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the edges of the sore, collecting blood or other matters discharg- 
ed from it, or impeding the application of dressings. If the scalp 
is detached from the bone in the form of a flap, it ought not to be 
cut away, as was done previous to the time of Mr Pott, who showed 
the advantage of allowing nature to determine how far the part was 
rendered incapable of recovery. No inconvenience arises from re- 
placing the flap in the first instance; and, if even a portion only of 
it should be saved, the cure will be greatly accelerated. When 
sand or other impurities are lodged in the wound, it must be care- 
fully washed; and, if this proves insufficient, a cold poultice may 
be applied until the surface is freed from all foreign matters. All 
_ wounds of the scalp, but especially those of a punctured form, are 
apt to occasion extensive inflammation of the neighbouring integu- 
ments. It would not be proper, by way of preventing this, to make 
any incisions in the first instance; but if the bad consequences in 
question should ensue, free dilatation, together with warm fomen- 
tations and poultices, ought to be employed without delay, while 
the general treatment of the patient is conducted so as to conduce 
to the soothing effect desired. 


Diseases of the Coverings and Contents of the Cranium. 


Encysted tumours occur very frequently under the integuments 
of the scalp. They generally consist of a very thick, firm, almost 
cartilaginous cyst, which contains a mixture of fluid and pultaceous 
matter. When of this kind they are often not single, but exist 
together in several different parts of the head, particularly the 
region of the skull-cap. ‘They vary in size from that of a walnut 
downwards, and unless subjected to pressure or ulcerated, are very 
loosely connected, so that when a knife is thrust through the integu- 
ments and cyst in its long direction; the latter may be readily pul- 
led away with the forceps, or turned out with the handle of the knife. 
Tumours of this sort are not unfrequently observed to be heredi- 
tary. More rarely, cysts ofa thinner texture, and containing lardy- 
looking matter, generally intermixed with hairs, are met with in 
the scalp, chiefly at its lower and back part, near the neck. These 
adhere more firmly, and require to be dissected out. They often 
attain a very considerable size. 

The only disease of the contents of the cranium, not depending 
on external injury, that has ever been subjected to surgical treat- 
ment, is Hydrocephalus, or a morbid accumulation of fluid. The 
fluid is generally inclosed in the ventricles, but sometimes lies ex- 
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terior to the surface of the brain, which is then usually more or 
less malformed. The disease is either acute or chronic; in the 
former case, occurring suddenly as a consequence of inflammatory 
action; and in the latter commencing insidiously without any such 
antecedent symptoms. Acute Hydrocephalus may take place at 
any period of life, but is most common in children. ‘The quantity 
of fluid seldom exceeds an ounce or two, and death is caused pro- 
bably not more by the pressure of the water than by the destruc- 
tion of the cerebral substance occasioned by the imflammation 
which attends the effusion. The chronic form of the disease al- 
ways commences in childhood, and is not unfrequently congenital. 
The accumulation of fluid slowly increases, and the bones of the 
cranium not being united, are separated by stretching of their con- 
necting membranes, so as to allow the quantity at length to weigh 
several pounds, without much interfering with the functions of the 
brain, which becomes expanded into a bag-like form, and loses all 
trace of convolutions except on its inferior surface. The patient 
in such cases has the power of locomotion diminished, and his body 
becomes excessively attenuated; but existence is often prolonged 
for many years, and may at length terminate in a way not connected 
with the disease of the brain. 

Lhe great object in treating acute hydrocephalus is to subdue the 
primary inflammation, since the case is nearly hopeless when effu- 
sion takes place. It is evident that the mere removal of the effused 
fluid by operation, though it might for a little diminish the symp- 
toms of pressure on the brain, could not afford any permanent ad- 
vantage, and the operation for this purpose would necessarily be 
attended with the danger that attends all wounds of the cerebral 
substance. Jew attempts have accordingly been made to cure the 
disease by puncture, and the results of these confirm the unfavour- 
able opinion of the practice that was previously entertained on 
theoretical grounds. 

In chronic hydrocephalus, the accumulation of fluid constitutes 
the whole of the morbid condition, and consequently evacuation of 
it may not appear an unreasonable mode of affording relief. The 
operation has, accordingly, been frequently performed, but not 
with such success as affords any encouragement to repeat it. This 
will not appear surprising, if it is recollected that, in all other drop- 
sical swellings, paracentesis hardly ever affords more than tempo- 
rary relief, and that, in the particular case under consideration, 
there are circumstances peculiarly opposed to a more permanent 
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recovery. ‘The unyielding nature of the parietes of the cranium, 
even though at some parts remaining in a membranous state, must 
equally prevent the complete removal of the fluid, and the employ- 
ment of effectual compression afterwards to oppose its reproduction. 
No great risk seems to be incurred, in the first instance, since the 
wounds made by introducing the trocar have generally healed with- 
out producing any bad consequences, which may perhaps be ac- 
counted for by the thin expanded state of the cerebral substance, but 
the progress of the case is usually accelerated rather than checked. 


Injuries and Diseases of the Spinal Canal and its contents. 


The spinal cord is liable to concussion from blows and. falls, 
particularly the latter, the symptoms of which are similar to those 
of concussion of the brain, inasmuch as they denote suspension of 
the functions usually exercised by this part of the nervous sys- 
tem. As these consist chiefly in conduction of the impressions 
producing sensation and voluntary motion, the patient loses more 
or less completely the feeling and power of moving in all the 
portion of the body, which is supplied with nerves originating from 
the spinal cord, below the part where it has suffered from the ex- 
ternal violence. The organ does not recover from this state of im- 
action so soon as the brain,—a day or two at least almost always 
elapsing before any well-marked sign of improvement is percepti- 
ble. Itis probable that the cause of this may be effusion of serum, 
or blood, occurring m consequence of the injury, which, subsequent- 
ly undergoing absorption, allows the usual actions to be restored. 

In cases of this kind, the treatment, in the first instance, should 
consist merely in rest, and, if necessary, introducing the catheter 
to draw off the urine. The patient, though insensible to external 
stimuli, generally complains of uneasy feelings, sometimes amount- 
ing to intense pain, in the paralyzed part of his body; and if the 
state of his pulse, or other symptoms, such as flushing of the face, 
tenderness of the back to pressure, &c. should indicate the com- 
mencement of inflammation, general and local bleeding, warm fo- 
mentations, and purgative injections, must be assiduously employed 
to arrest the morbid process. After the acute symptoms have been 
subdued, and also in cases where the injury has not been primarily 
followed by them, the patient sometimes makes very slow progress 
in regaiming the powers he has lost. Counter-irritation by blister- 
ing, tartrate of antimony ointment, or the actual cautery, then of- 


ten proves extremely useful; while warm bathing, with friction, 
Ee 


AG 4. PRINCIPLES OF SURGERY. 


and attempts at exercise, are diligently used to excite the languid 
energies of the limbs. 

The vertebre are liable to dislocation and fracture, but never 
suffer in either of these ways-without the operation of extreme vio- 
lence, except in the cervical region, where the parts concerned are 
least firmly constructed, and sometimes suffer displacement from 
a degree of force not so very great. Dislocation seldom occurs 
unaccompanied by fracture; and the medullary cord is almost al- 
ways much injured at the time, independently of the pressure apt 
to be permanently caused on it by the disjointed or broken verte- 
bre. The symptoms resulting from such injuries are nearly the 
same as those of simple concussion or compression, and the dis- 
tinction between them depends on the former being generally more 
severe, as well as obstinate, but chiefly in the alteration of shape 
which is discovered in the spinal column. It has been stated * that 
dislocation of the spine always terminates fatally, either im the first 
instance, or in the course of a few months, owing to the chronic 
inflammation, and alteration of structure occasioned by the injury ; 
but this is not altogether correct, since recoveries in such circum- 
stances do take place, though certainly very rarely. The progno- 
sis, therefore, must be unfavourable. 

The treatment does not admit of replacement of the dislocat- 
ed surfaces through the agency of external means, and the re- 
moval of portions of bone by operation to facilitate reduction, 
though it has been attempted, offers no reasonable prospect of 
benefiting the patient, while it must increase the danger of bad 
consequences by adding to the irritation. The vertebral canal is 
so much wider than the nervous cord which it contains, that a 
mere alteration of its direction, even though pretty acute, could 
hardly produce any very important effect on the functions of the 
organ; and if the displacement were so great as to make the bones 
press injuriously upon it, there is every reason to suppose, that tak- 
ing away the portions of vertebrae concerned, even granting it could 
be done without mischief, would be of no use in remedying the 
derangement of the structure of the cord. The patient, therefore, 
should be treated as if he had merely suffered concussion or com- 
pression. Symptoms of inflammation should be checked—the dis- 
charges from the rectum and bladder duly maintained—and if the 
immediate danger is surmounted, the means proper for subduing 


* Sir A. Cooper on Dislocations and Fractures. 1826. 
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chronic disease at the injured part, should it be required, or for 
rousing the energies of the limbs, in case they remain defective in 
their power, must be carefully employed. 

The only disease of the spinal marrow, that affords subject of 
surgical practice, is that sort of Spina Bifida in which the nervous 
parts are perfectly formed, but the membranes are distended with 
fluid so as to protrude through the aperture of the spine, and con- 
stitute an external tumour. The integuments at the part, which 
is usually the lumbar or sacral region, are generally thin, livid, and. 
adherent. This disease is often associated with other congenital 
malformations, adverse to the duration of life, but when existing 
by itself, is not necessarily fatal. The thin parietes of the tumour 
sometimes ulcerate, so as to form a minute orifice, which, opening 
from time to time, allows the fluid to-escape, and thus at length 
completes the cure. In imitation of this natural process, small 
punctures have been made with a needle, (Sir A. Cooper) pres- 
sure being afterwards carefully exercised, and the practice has oc- 
casionally proved successful. It is evident that the circumstances 
are here much more favourable for recovery after puncture than 
in the case of dropsy within the cranium, since the membranous 
nature of the sac which contains the water permits it to be readily 
compressed. The operation is still far from certain in its result, 
and ought not to be undertaken except when the child seems other- 


wise in a thriving state. 


Injuries and Diseases of the Nerves. 


When a nerve is divided, the part to which it is distributed is 
immediately deprived of sensation and voluntary motion, and also 
suffers a diminution in the energy of its vital action, the conse- 
quences of which are coldness, emaciation, and proneness to ulce- 
ration and sloughing. If the respective extremities are not sepa- 
rated-to any great distance, they generally become united by a 
new formed substance, which, though it does not possess the cha- 
racters of the nervous tissue, serves as a medium of communica- 
tion between them. In some rare cases, nervous fibrils have been 
traced from one extremity to the other. If a nerve is only parti- 
ally divided, the wound is generally slow in healing—uneasy sen- 
sations are felt by the patient, who refers them to the part where 
the injured nerve is distributed—and the edges of the external 
sore are red, tumid, and extremely sensitive to external impres- 


sions. In such cases, warm fomentations, and other soothing 
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means, afford some relief; but the most effectual measure, for ren- 
dering it complete, is to cut the wounded nerve entirely across. 
When a foreign body is lodged in the substance of a nerve, the 
same symptoms that have just been mentioned are produced in an 
aggravated degree. Agonizing pain, and spasmodic contraction 
of the muscles are then induced, so as to make the patient willingly 
accept the severest terms for obtaining a release from his suffer- 
ings. Excision of the irritating body ought of course to be per- 
formed if practicable, and, if this cannot be done, amputation must 
be resorted to as the only remedy. 

Symptoms very similar to those resulting from injury of a nerve 
sometimes occur without any local circumstances to account for 
them. The part affected is generally the face. The pain and 
spasmodic action of the muscles are not constant, but occur in 
paroxysms, which either come on spontaneously, or are indu- 
ced by movement of the jaws, the operation of cold, heat, or 
stimulating food, and often mere mental emotion. This Z%e-Dou- 
loureux, as it is called, was formerly treated by dividing the nerve 
distributed to the affected part, and the portio dura, together with 
the three external branches of the fifth pair, were often cut across 
for this purpose. Relief generally followed the operation in the 
first instance, but seldom proved of more than very temporary du- 
ration, which might be owing to the communication of other nerves, 
the reunion of the one divided, or to the continued operation of 
the cause that occasioned the disease. This, as already observed, 
is not local, and seems to be generally constitutional derangement, 
depending on imperfect action of the digestive organs or excite- 
ment of the uterine system. The profession being now fully con- 
vinced of the inefficacy of dividing the nerves for tic-douloureuz, 
have abandoned all such attempts, and trust entirely 1 in its treat- 
ment to the influence of regulated diet and regimen, together with 
medicines calculated to effec a beneficial alteration im the state 
of the general health. A succession of smart purgatives, especially 
croton oil, is often very useful ; and the carbonate of iron, ad- 
ministered in large doses, sometimes affords ee though 
less frequently permanent benefit. 

The nerves sometimes, but very rarely, become the seat of tu- 
mours. ‘They are generally of a firm fibrous structure and yellow- 
ish colour, but have been met with of a soft pulpy consistence. 
They seem to be formed in the interior of the nervous fasciculi, 
which can be traced over one or more sides of the swelling. They 
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are generally smooth, round, or oval; and of a size intermediate 
between that of a pigeon and hen’s egg. 
They occur most frequently in the large 
nervous cords of the superior extremity, be- 
tween the elbow and shoulder, for the most 
part commence about the middle period of 
life, and are observed more rarely in fe- 
males than males. They are usually the 
seat of more or less constant uneasiness; 
and when squeezed or otherwise irritated, 
occasion pain, with spasmodic twitching of 
the part to which the nerve affected is dis- 
tributed. They are recognized. by their 
symptoms, by their situation, and by their 
greater mobility in the transverse than longitudinal direction of the 
limb. The proper treatment of these tumours, as all external re- 
medies are of no use, is to cut them out. The immediate effect of 
this operation is insensibility and paralysis of the part concerned; 
but, in the course of time, the patient generally recovers the powers 
thus lost; and, at all events, is freed from the annoyance of the dis- 
ease, which is often so great as to render his life miserable. 

Tumours, in some respects of a similar kind, are not unfrequent- 
ly met with at or near the extremities of nerves divided by ampu- 
tation. The enlargement seldom attains a considerable size, being 
generally that of a pea or marble. It is extremely sensitive to ex- 
ternal pressure, which excites intense pain, that is referred to the 
limb removed, and spasmodic contraction of the muscles of the 
stump, and the tumour, even though not mechanically irritated, is 
hardly ever free from uneasiness. The only remedy is removal, 
which may be effected either by simply excising the affected part, 
or performing a secondary amputation, which is the more eligible 
course, when the stump has been in other respects imperfectly 
formed. 

The Subcutaneous Nervous Tubercle, as it is called, though not 
distinctly connected with the nerves, so far as can be traced by dis- 
section, yet agrees so much in its symptoms with the tumours just 
described, that it certainly ought to be considered along with them. 
It is almost always about the size of a pea, smooth, round, or oval, 
and of a firm yellowish structure. It is seldom, if ever, observed 
to increase, being as large when first discovered, as it is found to 
be at any time afterwards. It is seated immediately under the 
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skin, which it slightly elevates; occurs on the inferior extremities 
much more frequently than on the superior; and is more rare in 
males than females, who are usually affected with it before middle 
age. In one case, the subject of which was a middle-aged lady, I 
found a tumour of this kind lying under the nail of the little fin- 
ger. It is the seat of uneasy sensations, which suffer occasional pa- 
roxysms of exacerbation, sometimes periodically, but chiefly in con- 
sequence of excitement, either local or general. Emotions of the 
mind often produce this effect; and it is frequently observed, that 
the same circumstances which induce the attacks, when repeated, 
cause their sudden cessation. ‘The only remedy for the disease is 
excision, which no less easily than quickly and safely relieves the 
patient from it.* 


* W., Wood, Med-Chirurg. Trans. of Edinburgh. 
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CHAPTER XXI. 


SKIN. 


Erythema, Erysipelas, and Anthrax. 


Tue skin is liable to inflammation in consequence of very nume- 
rous and various irritations, direct as well as indirect.. When pro- 
ceeding from the former, it is either attended with merely local 
inconvenience, or, if sufficiently severe to disturb the system, occa- 
sions symptomatic fever, which presents the usual characters of that 
accompanying inflammatory affections. The morbid action of the 
part concerned does not tend to diffuse itself more extensively, and, 
according to the particular circumstances of the case, terminates in 
resolution, mortification, suppuration, effusion, ulceration, or dis- 
eased nutrition. Inflammation of the skin, resulting from indirect 
irritation through constitutional disturbance, is distinguished by 
some important differences, of which the most deserving of atten- 
tion are its tendency to spread, and the peculiar nature of the dis- 
order in other parts of the system that is connected with it. The 
terms Erythema, Erysipelas, and Anthrax, the last of which’ may 
include Carbuncle, Furuncle, and Boil, are used to denote the prin- 
cipal modifications which it presents. The first is applied to a very 
superficial redness, attended with hardly any perceptible swelling, 
evanescent on pressure being applied, having an extreme tendency 
to spread over the body, occasioning a hot burning sensation, and 
terminating in resolution, It is preceded and accompanied by great 
constitutional disturbance, being ushered in with prolonged and 
repeated rigors, sickness, and retching, which is sometimes almost 
incessant for several days together. The pulse is extremely quick, 
but not strong; the tongue is coated with a yellowish-white fur, 
inclining to be dry; the skin is very hot, often raising the thermo- 
meter to 104°; the patient complains of an insufferable burning 
sensation all over the body; his countenance hasa yellow hue, and 
anxious expression; his mind is weak, and apt to wander. The 
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mucous membranes of the lungs and intestines are often in an ex- 
cited state, giving rise, by their increased secretion, to crepitation 
in breathing, and diarrhoea. The disease is extremely distressing, 
and in general very obstinate, recurring again and again after the 
principal attack appears to have been subdued, but it does not often 
prove fatal. When death does ensue, it happens either from derange- 
ment of some internal organ, especially the brain and lungs, or from 
exhaustion caused by the continuance of the fever. Erythema is 
sometimes associated with an inflammatory state of the subjacent 
cellular substance, which is distended so as to cause a puffy sort of 
swelling, and generally soon afterwards becomes the seat of puru- 
lent effusion, or not unfrequently of sloughing. 

The disease generally appears in persons on the surface of whose 
bodies there is a solution of continuity. This may be either recent 
or of old standing, but the latter condition seems on the whole most 
favourable to attacks of the disease. The patient is rendered more 
liable to be attacked by having a bad constitution, or one disorder- 
ed by an unhealthy mode of life. The grand exciting cause seems 
to be some peculiarity of the atmosphere, such as that existing in 
crowded, ill-ventilated hospitals, or even in open situations during 
particular seasons. In such circumstances, the wound, if recent, is 
often nearly healed before the erythema appears. The erythema 
commences in the neighbourhood of the sore, and then leaving 
the skin there in its natural state, travels over the trunk or limbs, 
or nearly every part of the body in succession. There is hardly 
any treatment of a local kind that can be used with advantage. 
Leeching or cupping the inflamed part affords relief for the time, 
but seems to have no effect im arresting the progress of the disease. 
Of internal remedies, the most useful in the first instance are eme- 
tics, which sometimes appear to cut short the morbid process. The 
mercurial and saline purgatives, with gentle diaphoretics, should be 
frequently administered,—blisters applied to the epigastrium seem 
very serviceable,—and opiates have often a remarkably good effect 
' in soothing the sensation of heat on the surface of the body, pro- 
curing sleep, and otherwise diminishing the uneasy symptoms of 
the disease. General bleeding can rarely be used with propriety, 
and stimulants are more frequently required, especially in the more 
advanced stage, when nutritive soups, wine, and opiates, ought to 
be given freely and assiduously. In those cases where suppuration 
or sloughing of the cellular substance takes place, incisions must 
be made with freedom. 
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By Erysipelas is understood an inflammation of the skin, more 
deeply seated and less disposed to shift its place than erythema, 
and which tends to terminate in effusion of serum under the cuticle, 
elevating it mto vesicles. The skin may be affected either alone or 
together with the subjacent cellular texture. In the former case 
the swelling, though distinctly perceptible, is slight, the surface is 
red, tense, and glistening, and vesicles of variable size soon make 
their appearance. In the latter, which is styled phlegmonous ery- 
sipelas, the swelling is more considerable, but the other symptoms 
are the same; and the most important difference is established by 
the result, which is apt to be suppuration or sloughing. The con- 
stitutional disturbance, that precedes the appearance of erysipelas, 1s 
of the same kind as that which goes before erythéma, but seldom 
proves so severe. ‘The patient complains of headach, bad taste in 
his mouth, and coldness; and when the skin inflames, his general 
uneasiness, so far from increasing, generally diminishes very much, 
or entirely subsides. 

The head is the part of the body most frequently affected by ery- 
sipelas, and, along with the external inflammation, there are usually 
symptoms denoting an excited condition of the internal organs. 
The causes of erysipelas resemble those of erythema, but differ in 
so far that they depend more upon peculiarities of the individual. 
It occurs as often when there is no wound, as when there is one; 
and it is almost confined to those persons whose general health is 
previously deranged, particularly im regard to their biliary secre- 
tions, and by intemperance. In the treatment more benefit is de- 
rived from local remedies, and antiphlogistic measures of a general 
kind are more frequently required than those of a stimulating na- 
ture. When the head is concerned, blood should almost always be 
abstracted freely by venesection ; and it is only when the patient’s 
system is extremely weak that an opposite method ought to be pur- 
sued. A dilute solution.of the tartrate of antimony, with the su- 
pertartrate of potass, or with the saline purgatives, if given freely 
and frequently, so as to maintain a degree of nausea, with occa- 
sional vomiting and copious discharge from the bowels, exerts a 
powerful influence in subduing the disease. Of local means, those 
of a repellent kind, such as cold lotions, are considered unsafe, at 
least if they are used before the constitutional disorder has been 
removed. Bleeding from the inflamed surface affords the most de- 
cided benefit, and may be obtained by leeching, puncturing, or 
scarifying. It has been objected to the use of leeches, that it may 
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excite irritation by the bites, but this convenience has not been 
experienced in practice. Punctures to the number of from ten to 
fifty, repeated once or twice a-day, (Sir R. Dobson,* 1828,) have 
been preferred by some as free from this objection, besides being 
more economical and convenient. Incisions of an inch or two in 
leneth, and made fairly down to the cellular texture (Copland 
Hutchison, 1814,)+ are of the greatest use in the phlegmonous 
form of the disease ; both, in the first instance, by cutting short the 
inflammatory process, and also in the more advanced stage by faci- 
litating the discharge of pus or sloughs. Longer incisions, equal 
in extent to the inflamed surface, and sometimes exceeding one or 
two feet, have been recommended, (Lawrence, 1828, )} but seem to 
have no advantage to compensate for their severity, and cannot be 
regarded as exempt from danger in systems not particularly strong. 
There are few cases that require incisions of any kind; and great 
mischief has resulted from their too indiscriminate employment. 
In persons who are very weak, and suffer intense pain, the best 
application is a warm solution of acetate of lead with opium. When 
there is much swelling of the part affected, (Gidematous Erysipe- 
las,) pressure is found very beneficial, both before suppuration, and 
while sinuses exist after the matter is discharged. If sloughing 
takes place, (Gangrenous Erysipelas, ) turpentine liniment, pressure, 
and stimulants administered internally, are proper, until the dead 
parts are thrown off, after which a nutritive diet is all that the pa- 
tient requires. The last mentioned form of the disease sometimes 
occurs with very acute symptoms, and runs its course in despite of 
every sort of treatment, so as to terminate fatally within a week 
from its commencement. It generally originates from some slight 
local injury, such as a prick or scratch, but occasionally commences 
without any breach of the surface having been sustained. It is al- 
ways preceded by, and accompanied with, extreme constitutional 
disturbance, of which the most remarkable features are excessive 
rapidity of the pulse, great frequency of respiration, want of sleep, 
anxiety, dusky complexion, and dark colour of the tongue, lips, &c. 
Free incisions, hot fomentations, calomel with opium, administered 
internally, and a liberal allowance of wine or other stimulants, are 
the means best calculated to afford relief in this most alarming 
state, which may be regarded from the first as all but incurable. 


* Med.-Chirurg. Trans. Vol. xiv. p. 206. 
1 Ibid. Vol. v. + Ibid. Vol. xiv. 
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By Anthrax or Carbuncle, and Furunculus or Boil, are implied 
different degrees of a similar affection of the skin, consisting in an in- 
flammation fixed to the part where it occurs, but tending to spread in 
its extent, attended with intense pain, and terminating in suppuration, 
with more or less sloughing. The disease is met with of all sizes, from 
that of a pea to that of a plate. It occurs, when large, generally on 
the posterior surface of the trunk between the occiput and sacrum, 
and, if small, chiefly on the face and hands. In other parts of the 
body it usually attains an intermediate size. There is usually little 
swelling, but great induration. Small apertures take place spon- 
taneously in the progress of the disease, but as these depend on 
detached suppurations in the substance of the thickened cutis, they 
prove quite useless for allowing the matter and sloughs to escape., 
The irritation consequently continues,—the disease enlarges its 
area,—and if of large size, or seated in a weakly subject, may at 
length prove fatal. In general, the disease is more distressing 
than dangerous. It is always preceded by derangement of the 
system, though it frequently happens that no marked symptom of 
thisattractsattention, until the local appearances present themselves. 
A state of too full health, or assimilation of food disproportioned to 
the patient’s exercise, and also an irritable state induced by intem- 
perance, and derangement of the biliary secretion, are the condi- 
tions most favourable for producing the disease. It often exists in 
various parts of the body at the same time, or occurs in them suc- 
cessively. It is always accompanied with feverish disturbance, pro- 
portioned to the extent and acuteness of the local symptoms. 

The treatment of all the degrees of this affection should be con- 
ducted on the same principles. The first of these is to relieve ten- 
sion, bleed from the part, and afford free vent to the confined mat- 
ters, by making a free crucial incision completely through the inte- 
guments to the full extent of the disease ;—the next is, to promote 
the cleaning of the cavity, by applying soft poultices ;—and the 
third is, to correct the predisposing states of the system, which ap- 
pear to have induced the morbid action, by bleeding, purging, 
soothing, or stimulating, according to the circumstances of the case. 
When the boils are numerous and small, the local treatment that 
has been recommended would be more severe than the disease war- 
rants, and may therefore be omitted, while the coustitutional means 
are diligently employed. In the opposite extreme, where the car- 
buncle is of great extent, it is of the utmost consequence to proceed 
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m the most efficient manner for subduing the local disease, and not 
only make free incisions in the first instance, but repeat them from 
time to time, if the inflammation should still at any part threaten to 
extend. | 


Chronic Cutaneous Diseases. 


Under the title of Cutaneous Diseases may be comprehended 

a great number of affections, apparently very dissimilar from each 
other, but which are found to differ chiefly in appearance, and in 
general to agree very closely im regard to the cause of their pro- 
duction, as well as the mode of their remedy. They all consist 
in the existence of some chronic preternatural condition of the skin, 
and have been arranged into divisions, according to the nature of 
it. Of these the most important are the Papular, in which the sur- 
face is elevated into little pimples,—the Pustular, which consist in 
small collections of matter—the Vesicular, in which the cuticle is 
elevated by small quantities of fluid effused under it,—and the 
Squamous, in which the cuticle is rendered thick and scaly. The 
species and varieties of these different kinds, and others that have 
been noticed, are so numerous, that the most concise description of 
their distinctive characters would require far more space than can 
be afforded for the purpose in this work, to which, it may be ob- 
served, they do uot strictly belong, since, though external in their 
situation, they are remedied chiefly by internal means. 

They originate in the first instance, with few exceptions, from 
constitutional disturbance, but frequently become so naturalized 
to the system, as to continue after the derangement that gave rise 
to them has ceased to exist. Disorder of the digestive organs is 
the grand source of their production, and they may be regarded as 
bearing the same relation to chronic conditions of this kind, that 
erysipelas or erythema does to those of an acute form. The cir- 
cumstances that occasion this disturbance of the abdominal viscera 
are very various, and many of them were wont to be regarded as 
the immediate causes of cutaneous disease; but it will be found that 
they are not truly so, having always interposed, between their ope- 
ration and the affection of the skin, some derangement of the di- 
gestive functions, which ought more properly to be considered the 
cause of the disease. In the treatment it is often sufficient to re- 
store the general health, but more frequently it is necessary to con- 
join local means with those employed for this purpose, since, as has 
been already observed, the morbid action of the skin is apt to be- | 
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come habitual, and to continue after the derangement in other 
parts of the system that gave rise to it has ceased to operate. For 
correcting the depraved condition of body, all errors of diet must 
be carefully ascertained and interdicted. The food should be easily 
digestible, but small in quantity. Bleeding‘and purging may be 
used if there seems to be a tendency to plethora. Regular exer- 
cise, and an alterative course of mercury, with the saline cathartics, — 
or some mineral water of this kind, are then to be prescribed. In 
the treatment of scaly eruptions great benefit is derived from the _ 
use of corrosive sublimate and Fowler’s solution of arsenic; and 
from the combinations of iodine with mercury and arsenic. Of lo- 
cal means, the one most generally useful is frequent ablution with 
warm water and soap. Water impregnated with sulphur, such as 
that existing naturally at Harrogate and elsewhere, or prepared 
artificially by dissolving a small proportion of sulphate of potass with 
sulphur, usually proves more beneficial. If there are any hairs at 
the part, they ought to be removed, as their presence is not only a 
constant source of irritation, but prevents the measures for cleans- 
ing it from being employed efficiently. 

Of medicinal applications, the best are citrine ointment diluted 
with axunge or Linimentum aquae calcis, in the proportion of one 
part to four or six ; an ointment containing sulphur and axunge in 
the proportion of one to eight; a mixture of the two last-men- 
tioned ; a solution of the sulphuret of potass, or hydro-sulphuret 
’ of ammonia; and other ointments or solutions of a stimulating 
kind. 

Warty excrescences of the skin are of very frequent occurrence, 
particularly on the face and hands. In the latter situation, they 
are simple extensions of the natural texture, and prove inconve- 
nient merely from the deformity and awkwardness in using the fin- 
gers, occasioned by their presence; but in the former, they consist 
of formations altogether foreign to that of the skin, and besides 
being unseemly, are apt, in the more advanced period of life, to 
take on malignant action, either in consequence of being irritated, 
or spontaneously. They generally appear on the hands during the 
period that intervenes between childhood and puberty, and are sel- 
dom met with in adults. They may, if it is desired, be removed 
at once by the knife, caustic, or ligature, of which means the one 
first-mentioned is the best; but are in general readily dispersed by 
_ the more gentle method of exciting their absorption, by applying 

some stimulating oimtment or lotion. Strong acetic acid answers 
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very well for this purpose, if applied every second or third day. 
When they are seated on the face, caustic, and all other ap- 
plications likely to excite irritation, should be carefully withheld 
from them; and if itching, pain, or increasing size at any time in- 
dicates activity, and probable perversion of their nutritive action, 
excision ought to be immediately performed. 

Corns consist of a thickening or induration of the cuticle,.in- 
duced by pressure, which excites the secreting action of the cutis. 
The toes, particularly on their lateral aspect, are most liable to 
this occurrence ; and it appears that there is preat variety in the 
predisposition to the disease, which is possessed by different indivi- 
duals. The symptoms of a corn are precisely what a foreign body 
of similar size and consistence would produce, if placed in the same 
situation. They may be palliated by slicing off the most project- 
ing part of the induration, by wearing wide shoes, or avoiding walk- | 
ing. The radical cure is often attempted by detaching the corn 
from its matrix by means of a pointed and flat, but not sharp-ede- 
ed instrument,—which may be done very completely without bleed- 
ing, is always followed by great relief, and sometimes proves per- 
manently effectual. A better method is to soften the corn by 
touching it with acetic acid agai and again until the whole is 
scraped out, and then apply the nitrate of silver to the exposed sur- 
face of the cutis, to destroy its morbid secreting tendency.§ 

Corns are occasionally not hard, but soft, the cuticle constitut- 
ing them being white and moist. These soft corns, as they are 
generally, though not very correctly, termed, usually prove more 
troublesome than the others. They cannot be detached entirely,— 
and are apt to inflame, suppurate, and form obstinate sores, if sub- 
jected to irritation. Astringent applications, such as that formed 
by mixing together equal parts of alum and the white of eggs, of- 


ten afford great relief. 


Diseases of the Fingers and Toes. 


The Nail of the great toe often occasions much distress, by be- 
coming imbedded at one or both of its edges in the soft parts, in- 
stead of lying over and protecting them. This growing in of the 
nail, as it is termed, depends originally in most cases on the pres- 
sure of a tight shoe, or on the projecting corners of the nail hay- 
ing been broken off accidentally, or cut away intentionally, with 
the erroneous view of preventing them from entering the flesh, since 
they are much more apt to do so when thus rounded off, than when 
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left in their natural shape. After the edge of the nail has effected 
an ulcerated breach, it prevents any step towards reparation, by 
causing irritation, which inflames and thickens the soft parts con- 
cerned, so as to make them overlap more and more. Various me- 
thods were formerly employed in the treatment of this complaint, 
which seldom did more than afford temporary palliation; of these 
may be mentioned, cutting away the overhanging edge of skin, 
touching the ulcerated surface with caustic to destroy its morbid 
sensibility, interposing a plate of some sort between the edge of the 
nail and the ulcer, and scraping away the morbid part of the nail 
so as to make it very thin, in order to diminish the force with which 
it pressed upon the raw surface. M. Dupuytren devised an easy 
and effectual mode of treatment, which has superseded all the. 
others.* This is to remove all that part of the nail which is con- 
nected with the ulcer,—an operation that may be effected more 
readily than might be expected, by thrusting one blade of a pair of 
strong scissors close under the nail, and dividing it quite up to the 
root, after which the portion that is to be removed being firmly 
seized with forceps, is twisted out with great ease. Should the nail 
be exciting irritation at both edges, it will be best to take away the 
whole of it, for which purpose the preliminary division ought to be 
made exactly in the middle. The wound should be dressed simply, 
and heals in a few days, in so far as to acquire a cuticular cover- 
ing. The nail then gradually extends over the surface it formerly 
occupied, and, unless subjected to improper pressure, occasions no 
farther inconvenience. 

Small Exostoses occasionally grow 
from the distal phalanx of the great 
toe, and also, but very seldom, from 
those of the other toes. They gene- 
rally form a tumour under the edge 
or extremity of the nail, and sooner 
or later seriously impede the use of 
the foot. The nail, if necessary, hav- 
ing been removed, an incision should be made, first on one side, 
and then on the other, so as to embrace the root of the growth, and 
divide the soft parts covering it, after which it may be readily de- 
tached by strong scissors or cutting forceps. 

Onychia is an obstinate ulcer seated in the vascular structure 
that lies under the nail, and envelopes its root. It is of small size 


* Repertoire d’ Anatomie et de Physiologie, 'T. i. 
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at first, but gradually spreads so as to engage the whole extent 
usually covered by the nail. The surface is brown and glossy, the — 
discharge excessively fetid, and the pain intense. The nail is 
formed very imperfectly, and either remains dry, black, and loose- 
ly adherent, or presents merely a small vestige of its root, which is 
thick, white, soft, and connected by a broad base with its secreting 
matrix. The surrounding skin is tense and inflamed, and, in cases 
of long standing, the texture of the subjacent bone is sometimes 
greatly expanded, 

This disease occurs most frequently i children, but is met with 
at all periods of life, and in the fingers much more frequently than 
in the toes. It is occasionally referred to local injury, but perhaps 

-always depends on derangement of the general health. After 

being established, it exists as an independent disease, and seldom, 
if ever, can be remedied by means that operate on the system at a 
distance from the part affected. The treatment requires, in the 
first instance, that the nail should be completely eradicated, then 
the application of the black-wash, or a solution of arseniate of po- 
tass; and, while these means are employed, an alterative course of 
medicine to improve the patient’s health. Hf the ulcer resists, it 
must be touched with caustic potass, or extirpated by the knife, 
two semilunar imcisions being made, the one within the other, and 
meeting at their extremities so as to include the whole extent of 
the vascular membrane that surrounds the root of the nail,—or 
amputation may be performed, if the digit is of little use, as when 
one of the smaller toes is affected. 

Paronychia, or Whitlow, denotes an acute inflammation of the 
finger, generally resulting from local irritation operating on an ir- 
ritable constitution. The disease is sometimes confined to the soft 
parts, sometimes engages the tendons or their sheaths, and some- 
times affects the bones. In all cases the best practice is to make 
a free incision as soon as possible through the seat of the disease, 
which is almost invariably on the palmar aspect. When the fibrous 
tissues slough, the dead parts ought to be carefully withdrawn so 
soon as they are loose, since their presence acts powerfully in keep- 
ing up irritation. Leeches, warm fomentations, and poultices, are 
often productive of great harm in the treatment of paronychia, by 
diverting attention from the only and essential mode of affording 
relief—namely, incision. After the parts are freely divided, a 
poultice may be applied for a few days, but not longer, as its re- 
laxing effect, if continued, proves injurious, and some stimulating 


SKIN» 449 


dressing with pressure ought then to be used. When the tendons 
or bones are destroyed, amputation must be performed, as the fin- 
ger, even though it might be healed, could not be of any service 
to the patient. Exfoliation of the distal phalanx, which frequently 
occurs, does not require the same proceeding, as the finger, though 
somewhat shortened by it, is not materially impaired either in ap- 
pearance or utility. 

The Palmar Fascia, on the ulnar side of the hand,-is liable te 
contraction, attended with thickening, which produces more or less 
complete and permanent flexion of the little and rimg-fingers. 
This affection occurs in young and middle-aged persons of both 
sexes, but in males more frequently than females. It seems to be 
induced by violent exertion and pressure of the hand. All kinds 
of external applications have been found quite unavailing in its 
treatment, and the only mode of affording relief is to cut across 
the contracted fibres, and then extend the finger on a splint. The 
division should be effected by subcutaneous incision—for which 
purpose a needle with a sharp cutting edge answers best. The 
small toes are liable to a similar affection, which is extremely in- 
convenient in walking. It might perhaps be remedied in the same 
manner, but as it may be removed at once by amputation without 
any serious loss to the patient, this mode of relief should be pre- 
ferred. 
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CHAPTER XXII. 
THE EYE AND ITS APPENDAGES. 


Inflammation of the Conjunctiva. 


Tux conjunctival covering of the eye and eyelids is very liable 
to inflammation, in consequence of a great variety of irritations, 
both direct and indirect. Bright light, intense heat, cold wind, 
acrid fumes, dust, and foreign bodies of all kinds introduced under 
the eyelids, produce inflammatory symptoms more or less severe, 
according to the irritability of the individual, and the degree of 
irritation. The suppression of accustomed secretions through the 
operation of cold or any other cause, is also a fruitful source of 
such attacks. The proneness to this inflammation is remarkably 
increased by habit. 

In considering the symptoms of the disease, it is necessary to 
divide them into acute and chronic. The former are, 1. redness 
and turgescence of the conjunctiva, the surface of which is every- 
where covered with arborescent vessels; 2. swelling of the eyelids, 
and watering of the eye: 3. intolerance of light; 4.-pain of the eye- 
ball and forehead; 5. symptomatic fever. The characters of the 
chronic form are moderate redness without tumefaction, weakness 
of the eye when employed for vision, and a disagreeable sensation, 
as if from the presence of some granular body under the eyelids. 
Between these extremes there are innumerable shades of differ- 
ence in the severity of the symptoms, according to the peculiarities 
of particular cases. - When the inflammation is very intense, the 
turgescence of the conjunctiva is sometimes so great, as to cause 
an obvious swelling of the membrane, which is named Chemosis. 
It depends on effusion into the loose subjacent cellular texture, 
partially conceals the cornea, and may even evert the eyelids. The 
chronic condition almost always remains as a consequence of the 
acute one, and when it exists independently of this origin, gene- 
rally proceeds from some chronic source of irritation, either direct 
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or indirect, as inversion of the eye-lashes, or derangement of the 
digestive organs. 

The treatment requires, in the first place, that the eye should 
be relieved and protected from all sources of irritation. Foreign 
bodies, if suspected, must be searched for and removed, the eye- 
lids, if necessary, being everted, so as to bring the whole extent 
of their mucous surface into view. Workmen employed in forg- 
ing or grinding iron are exposed to the entrance of small sparks 
from the metal into the eye, where they general y fx themselves 
in the conjunctival lining of the cornea, and, unless speedily wiped 
off, are apt to become imbedded in its substance, where, being ex- 
tremely small, they may remain a long while producing irritation 
without being discovered. ‘The light of the patient’s room should 
be obscured, and he ought to abstain from all attempts to use the 
organ. Free evacuation of the bowels by mercurial or saline pur- 
gatives, leeches applied to the neighbourhood of the eye, and warm 
fomentations frequently repeated, are the means of most use. If 
fever exists, general bleeding, in sufficient quantity to produce a 
decided effect on the system, should be employed. The blood 
may be taken either from the arm or temporal artery, but seems 
to be abstracted most beneficially in the former mode. When the 
_chemosis is so great as to impede the closing of the eyelids, some 
portions of the distended membrane may be cut off with scissors, 
which relieves the distension, and tends also to subdue the inflam- 
matory action. After the intensity of the symptoms has been sub- 
dued, and they assume the chronic character, or if they appear in 
this form from the commencement of the attack, decided benefit 
is usually derived from introducing into the eye once a-day, a 
dilute solution of the nitrate of silver. The vinous solution and 
tincture of opium, with various other stimulating and astringent ap- 
plications, have been employed at this stage of the disease, but the 
solution just mentioned is far more beneficial than any of these. Its 
most convenient strength seems to be obtained by dissolving two 
grains in an ounce of rose-water, but many use it in a much larger 
proportion than this. Scarification of the inner surface of the 
eyelids was formerly much practised in the chronic state of inflam- 
mation, but is now seldom resorted to, as the relief it affords is ge- 
nerally of short duration. It is executed by everting the eyelid to - 
be operated on, scratching it longitudinally in several places with 
a lancet, and wiping away the blood as long as it flows, with a 
sponge or piece of lint. Leeches produce most effect when appli- 
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ed to the corners or angles of the eyes, particularly the inner one. 
In obstinate cases of chronic inflammation, when no permancnt 
source of irritation can be discovered to exist, advantage is fre- 
quently derived from effecting counter-irritation by blistering the 
back of the neck, or introducing a seton into it. 


Consequences of Inflammation of the Conjunctiva. 


A purulent discharge from the surface of the inflamed membrane 
occasionally occurs, and constitutes what has been named Purulent 
Ophthalmy. The inflammation, though probably commencing in 
the conjunctiva, and chiefly observable in it, generally affects the 
other tissues of the eye, and is apt to prove very destructive, when 
allowed to pursue its course, by causing morbid adhesions, opaci- 
ties, and ulcerations of the organ. It most frequently occurs in 
infants soon after birth, and im young children. Many explana- 
tions have been offered to account for its origin in the former of 
these, such as the existence of gonorrheeal or leucorrheeal disease 
in the mother at the time of birth; but careful observation of all 
the circumstances concerned, leaves little doubt that the exciting 
causes are merely those which conduce to common inflammation, 
operating on a weakly or bad constitution. It is of great conse- 
quence to watch the eyes of children, and especially those of very 
tender age, lest inflammation should commence and proceed with- 
out being discovered until too late. The eyelids are apt to be 
glued together in the first instance, and though they afterwards be- 
come tumid, with distended veins, and of a livid hue, attention may 
still not be directed to the seat of the disease ; and when at length 
the pent up matter gushes out, the organ is too frequently found 
irremediably injured. 

If the patient is seen during the inflammatory stage that pre- 
cedes the purulent discharge, which usually does not extend be- 
yond a day or two, a leech ought to be applied at one or both of 
the angles of the eyes, according to the age and strength of the 
child. Warm fomentations, and a frequent separation of the edges 
of the eyelids are proper at the same time, due attention being be- 
stowed on the secretions of the digestive organs. So long as symp- 
toms of acute irritation continue, the same soothing system should 
be pursued; but when the disease begins to assume a chronic form, 
the solution of nitrate of silver ought to be employed ; and in the 
still more advanced stage, if it prove obstinate, a succession of 
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blisters applied to the back of the neck rently contributes to ar- 
rest the morbid action. 

A very violent purulent ophthalmy is occasionally met with in 
adults who are affected with gonorrhcea. There are two opinions 
in regard to its production; one being that it depends on a metas- 
tasis of the disease from the urethra to the eye; the other, that it 
proceeds from the irritation of matter casually mtroduced into the 
latter part. The former of these explanations seems very impro- 
bable; but whatever be the causes of the inflammation, there can 
be no doubt that it is extremely violent and destructive, in general 
resisting the most active treatment, and terminating in the serious 
imperfection or total destruction of the eye as an organ of vision. 
Free and repeated general bleeding, leeching, and warm fomenta- 
tions should be used as early as possible; together with powerful 
cathartics and antimonial diaphoretics. If the disease assumes a 
chronic form, the treatment that has been already explained will 
be proper. : 

Ulceration of the cornea, or its conjunctival covering, is a very 
common consequence of inflammation. ‘The ulcers are sometimes 
preceded by small superficial pustules, but more frequently appear 
without any such antecedent. ‘They are usually small, round, and 
of a brownish colour. ‘They possess a very irritable surface, and 
consequently maintain the inflammatory symptoms. If large and 
deep, they leave, on cicatrizing, a permanent white spot named 
Leucoma. In treating them, the measures employed must be va- 
ried according to the acuteness of the inflammatory symptoms ; 
but when these are of a chronic kind, as is usually the case, the 
solution of nitrate of silver always produces the best effects, and 
has now completely superseded a practice, formerly much in use, of 
touching the ulcers with a pointed stick of the lunar caustic. When 
the ulcers frequently recur, they will be found to depend on some 
indirect irritation, such as that caused by an unhealthy state of the 
digestive organs; and of course any such source of disturbance 
ought to be removed as soon as possible. 

Opacity of the cornea varies in extent and depth. It always pro- 
ceeds from organizable effusion into the natural texture of the 
part; but this may be induced in three ways:—1. inflammation, 
leading to effusion in the superficial conjunctival covering of the 
cornea; 2. effusion of lymph into the substance of the cornea with 
or without purulent matter; 3. cicatrization of an ulcer. The first 
of these is named Nebula, the second Albugo, and the third Leu-~ 
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coma. Nebula is a very common consequence of conjunctival in- 
flammation, especially in children. It occasions various degrees 
of opacity, according to which, and also its situation in regard to 
the pupil, it interferes more or less with vision. ‘The remedy con- 
sists in the introduction of stimulating applications, which pro- 
mote absorption. Of these the solution of nitrate of silver is the 
most efficient. Albugo and leucoma hardly admit of removal. 
The treatment just mentioned sometimes produces diminution of 
the opacity, and is certainly preferable to the more severe mea- 
sures which have been proposed, such as excision or puncturing, 
since they not only do no good, but generally increase the evil. 

Pterygium is a fleshy-looking growth of firm consistence, and 
flat triangular form. It is seated in the conjunctival covering of 
the sclerotic or cornea, always beginning in the former, and in its 
progress tending to encroach over the latter. It generally grows 
at the internal angle, the apex is always directed towards the pu- 
pil; and the transverse diameter of the eye passes through the 
centre of its base. It occasions uneasiness, by obstructing the 
movement of the eyelids; and, if allowed to pursue its course on 
the cornea, may ultimately impede vision, by covering the pupil. 
The local means which are proper for subduing chronic inflam- 
mation, sometimes check the progress of pterygium; but the radi- 
cal remedy of it consists in removal. ‘This is readily effected by 
seizing the growth with a hook or forceps, pulling it outwards, 
and cutting it entirely away with scissors curved to one side. If 
it be so large as to lead to an apprehension of inconvenjence from 
the contraction caused by the resulting cicatrix,—a portion mere- 
ly of the disease, about a line or two broad, and running trans- 
versely across it, may be removed. ‘The vessels are thus com- 
pletely interrupted, and the remainder of the excrescence gradu- 
ally shrinks away. 

A. granular state of the conjunctiva lining the eyelids, is occa- 
sionally a consequence of chronic inflammation, particularly when 
it is associated with purulent discharge. ‘The surface, instead of 
being soft and smooth, becomes covered with small elevated points 
or tubercles; and the irritation which is necessarily occasioned by 
the roughness thus produced, maintains the inflammatory symp- 
toms, so that a reaction is instituted, which renders the ordinary 
treatment ineffectual. Sometimes, instead of this slight elevation 
and irregularity of the surface, the conjunctiva is extended into 


large fleshy-looking excrescences, which roll out upon the cheek 
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when the eyelids are separated, and occasionally cannot be re- 
duced without considerable difficulty. In the latter case, excision 
is the preferable practice; but, in the former condition, which is 
more frequently met with, though the knife and scissors have been ~ 
employed, there can be no doubt that the best treatment consists 
in touching the granular surface from time to time, at the distance of 
a day or two, with lunar caustic. 

Staphyloma is a projection of the cornea, of a round or conical 
form, and protruding more or less beyond the eyelids. It depends 
on expansion, together with thickening of the tissue concerned, 
which sometimes partially retains its translucency, but more fre- 
quently loses it entirely. ‘The surface displays arborescent ves- 
sels, conveying red blood, and, in cases where the tumour is large, 
acquires a cuticular covering. The eye is rendered totally useless 
as an organ of vision ; and the patient is apt to suffer occasionally 
from attacks of inflammation, which are induced by the exposed — 
state of the organ to external irritation. The disease generally 
occurs as a consequence of inflammation of the purulent kind, but 
is sometimes brought on by violence. It almost always commences 
during infancy or childhood; and after attaining a certain extent, 
does not tend to increase. The treatment is either palliative or 
radical; the former consisting in the use of means calculated to 
allay the symptoms of temporary irritation; the latter in cutting 
away the whole of the projection from within a line of the sclero- 
tic, which is easily done by pushing a sharp-pointed knife through 
it, and then cutting transversely so as to complete the division, first 
of one-half, and then of the other, while the flap is held so as to 
steady the part under the knife. After this operation, the humours 
of the eyeball are more or less completely discharged, and the 
collapsed coats occasion no farther trouble, or may even be made 
the support of an artificial eye to conceal the defect. The best ap- 
plication during this process is a poultice, and if the inflammation 
runs too high, it must, of course, be controlled by appropriate mea- 
sures. 


Inflammation of the Sclerotic. 


The fibrous tissue of the eye is apt to inflame in persons who 
are subject to rheumatism, or who have had their constitutions 
impaired by the prejudicial influence of mercury, administered for 
the cure of venereal diseases. The attack is induced by the ordi- 
nary exciting causes of ophthalmy, especially exposure to cold. It 
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is characterized by redness of the eyeball, attended with less swell- 
ing, and apparently more deeply seated than when the conjunc- 
tiva is the part affected. The distended vessels form a zone round 
the anterior part of the sclerotic about a line in breadth, and to 
the same extent distant from the cornea. Beyond this, the ves- 
sels in proceeding backwards observe a radiating direction, and 
do not branch out as in the conjunctiva. In chronic cases, the 
eyeball, along with more or less of the redness that has been de- 
scribed, assumes a sickly yellow hue. The pain is of a dull ach- 
mg kind, extending into the forehead, and generally suffering oc~ 
casional exacerbations, with alternate remissions. The constitu- 
tional disturbance varies with the acuteness of the local symptoms. 
This inflammation may extend to other tissues of the eye, and 
produce destructive effects on them; but when confined to the 
sclerotic coat, it terminates always in resolution, or in a chronie 
state approaching to it. When acute, it requires bleeding, leech- 
ing, warm fomentations, and purgatives; and when chronic, cup- 
ping, followed by blistering on the back of the neck, with small 
doses of oxymuriate of mercury, Dover’s powder, and colehicum, 
administered internally. 


Tritis, and its consequences. 


The Iris is lable to inflammation in consequence of local ir- 
ritation, and also of indirect causes operating on an unsound con- 
stitution. ‘The derangement of the system which seems most fa- 
vourable to this effect, is that resulting from the abuse of mer- 
cury in the treatment of venereal diseases; but bad health from 
original constitutional defect, or from an improper mode of life, 
may occasion a predisposition sufficient for its production, when 
the exciting circumstances are brought into action. It may also 
result from the extension of inflammation originating in some other 
texture, as the conjunctiva or sclerotic coat. 

The symptoms are severe deep-seated pain of the eye, extend- 
ing into the forehead, with more or less fever, according to the 
intensity of the local affection ; the iris changes its colour, usually ac- 
quiring a dull brick-red hue in part of its extent; the pupil is 
generally small, fixed, and irregular ; the aqueous humour appears 
turbid; and there is a distinct red zone formed by the enlarged 
vessels of the sclerotic, at the distance of about a line from its con- 
nection with the cornea. The consequences of this inflammation, 
are effusion of lymph on either surface of the iris, which, becom- 
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ing organized, may cause permanent obliteration of the pupil and. 
adhesion of the iris to the capsule of the lens, or to the cornea. 
The lymph sometimes exudes in the form of distinct drops, which, 
when descending to the lower part of the anterior chamber, con- 
stitute what is called Hypopion. 

In the treatment of iritis, the ordinary means of depletion, &c. 
are found to be insufficient for arresting the morbid process. The 
pain and fever may be thus diminished, but they are not removed; 
and the effusion of lymph proceeds as if no attempt had been made 
to control the disease. The grand remedy for it is mercury, given 
so as to affect the system, and if this be done early, while the usual 
measures for subduing inflammatory action are at the same time 
employed, and there is no local irritation present, there is almost a 
certainty of affording speedy and effectual relief. It is well ascer- 
tained that the constitutional action of mercury is the most power- 
ful obstacle to the effusion taking place, and exerts the strongest 
influence in promoting the absorption of lymph which has been 
thrown out.* In the first instance, blood should be abstracted ge- 
nerally and locally, according to the viclence of the symptoms; the 
bowels should be freely evacuated, and then two or three grains 
of calomel, with a quarter ofa grain of opium, are to be given three 
times a-day, until the mouth is affected, when the quantity of the 
medicine may be diminished so as merely to keep up a moderate 
degree of ptyalism. In the second stage of the disease, much be- 
nefit is often derived from rubbing the forehead and neighbourhood 
of the eye with a mixture of equal parts of mercurial ointment, 
opium, and the extract of belladonna. The disease sometimes oc- 
curs from the commencement in a chronic form, in which case, 
leeching and counter-irritation, by blistering on the back of the 
neck, ought to be conjomed with the mercury. 

The permanent effects of iritis improperly treated or neglected, 
which consist in obliteration of the pupil, sometimes admit of reme- 
dy by an operation. ‘The object of it is to make a new aperture 
in the iris sufficient for allowing the light required in vision to 
enter; and various methods have been contrived for its perform- 
ance. The most important of these are, 1. making a simple inci- 
sion in the closed iris by means of a needle with cutting edges, or 
a small knife troduced through the sclerotic at the distance of 
somewhat more than a line from the cornea, and carried forwards 
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through the membrane so as to effect its division to the extent re- 
quired (Cheselden, Sir W. Adams); 2. tearing away the iris from 
its ciliary attachment sufficiently for establishing an adequate open- 
ing, by means of a curved needle introduced through the sclerotic 
or cornea (Scarpa); 3. dividing the iris from its centre to the cir- 
cumference in the direction of two radii meeting together at an 
angle of 45°, so as to form a triangular flap, the apex of which 
corresponds to the pupil, and its base to the ciliary attachment of 
the iris,—a process that may be effected more easily than might be 
expected, by puncturing the cornea, and introducing the blades of 
very small curved scissors,—one of which is sharp to penetrate the 
iris, and the other blunt to prevent injury of the cornea, (Maunoir); 
4. cutting out a piece of the iris, which is done by puncturing the 
cornea and allowing the iris to protrude, or, if necessary, pulling 
it out with forceps, and then removing the portion thus presented 
by means of scissors curved on the side (Gibson). These methods 
have been variously modified and combined, and have led to the 
contrivance of an endless variety of instruments, the particular de- 
scription of which will be found in the works devoted to ophthalmic 
surgery. The one last-mentioned is easily performed; is not at- 
tended with much risk of the new aperture closing, and is little in- 
jurious to the other structures of the eye. The opening of the 
iris must be made opposite a clear part of the cornea, and the inci- 
sion of the latter part should not, if possible, be directly over the 
new pupil, lest the opacity of its cicatrix should throw another ob- 
stacle in the way of vision. 


Protrusion of the Lris. 


When an opening is formed in the cornea, either by mechanical 
violence or ulceration, the Iris is apt to protrude through it in the ~ 
form of a round dark-coloured tumour of variable size, which is ex- 
tremely sensitive to external impressions, and consequently causes 
creat irritation. If the protruded part be cut away, it is replaced 
by another portion; it should therefore be removed by caustic, 
which may be applied every other day. The nitrate of silver an- 
swers best for this purpose ; and, by taking off the sensibility of the 
protruded surface, relieves the patient from pain before the tumour 
is destroyed. 


Dropsy of the Choroid Coat. 


The Choroid membrane is liable to distension from the accumu- 
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lation of a dark-coloured fluid, which sometimes contains scales of 
cholesterine. The sclerotic and conjunctiva are protruded, and be- 
coming thin in consequence of the pressure from within, allow the 
colour of the fluid to appear through them. The use of the eye is 
sometimes retained, but frequently lost. If the swelling is small, 
it need not be interfered with,—if large, it may be remedied by re- 
peated punctures. 


Inflammation of the Retina. 


In some cases of inflammation of the eye, the Retina seems to be 
principally, if not solely, affected. The patient complains of in- 
tense deep-seated pain, accompanied with the false perception of 
sparks or flashes of fire, while the power of vision 1s greatly impair- 
ed, or altogether suspended. In some cases this defect proves per- 
manent, but in others it disappears, together with the inflammatory 
symptoms. The most efficient treatment consists in copious deple- 
tion, both general and local, with active measures for promoting 
the intestinal secretions. 


Cataract. 


The lens and its capsule are liable, together or separately, to 
opacity, which more or less impedes vision, and constitutes the dis- 
ease named Cataract. The substance of the lens, when thus af- 
fected, is sometimes firmer than usual, at other times softer, or even 
fluid, according to which varieties cataract is divided into hard, 
soft, and milky. Opacity of the capsule is seated in the anterior 
layer ; wheh it exists alone, there is usually no lens, in consequence 
either of congenital defect, or removal by operation. Lenticular 
cataract, when solid, is generally of most firm consistence at the 
centre. Its colour is very various, from dark brown to white when 
examined through the cornea, but does not exhibit so much differ- 
ence when removed from the eye, being for the most part greyish- 
yellow in the firm kind, and bluish-white in the soft or milky ca- 
taract. ‘The last mentioned appears larger, and as if occupying 
the posterior chamber more fully than usual. Capsular cataract 
has a greyish mottled appearance, and seems as if flattened. 

The causes of cataract are involved in great obscurity. It is 
sometimes congenital, and then consists either in opacity of the an- 
terior part of the capsule, with atrophy of the lens, or in a soft 
curdy state of the latter. It frequently occurs at an advanced pe- 
riod of life, after the age of fifty, particularly in persons having 
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light-coloured eyes, where it is generally of dense structure. Ex- 
ternal violence, as that of a smart blow on the eye, or the penetra- 
tion of a sharp pointed instrument into the lens, frequently induces 
almost immediately the formation of cataract, which in such cases 
is usually of a white colour and soft consistence. It appears that 
the substance of a lenticular cataract suffers no change in its firm- 
ness during the continuance of the opacity, and that it is either hard 
or soft from the commencement of the disease. 

The symptoms of cataract are, 1. a brown, yellow, grey, or white 
colour of the pupil, instead of its usual blackness; 2. defective vi- 
sion, from mere dimness to complete blindness, except that the 
power remains of discerning the outlines of objects held between 
the eye and the light; 3. mobility of the iris, and the absence of 
symptoms denoting affection of the nervous system. 

As the opacity usually takes place slowly and gradually, the in- 
dications of it are at first very slight, and increase almost impercep- 
tibly until it is completed. During the progress of the disease the 
patient sees best m an obscure light, as the pupil then dilates most, 
and exposes the lens towards its circumference, where the opacity 
is less, partly from its thinness at this part, and also from the mor- 
bid change beginning at the centre. Belladonna or other applica- 
tions that dilate the pupil, improve the power of vision, on the same 
principle, so long as they continue in operation. P 

A great variety of means have been tried for arresting the pro- 
gress of cataract, and inducing removal of the opacity by absorp- 
tion, so as to restore the lens to its natural state. None of these 
have had the desired effect ; and it is now admitted, that the only 
mode of relieving the patient is to remove the opaque body from 
the situation in which it impedes the entrance of light. The ope- 
rations performed with this view may be divided into three kinds : 
1. those which merely alter the position of the lens, so as to pre- 
vent it from obstructing vision; 2. those which extract the lens al- 
together from the eye; and, 3. those which disintegrate the struc- 
ture of the lens, and expose it to a process, whether of solution or 
absorption, is not well ascertained, but which gradually diminishes 
its fragments, and finally removes all trace of them. 

The first of these methods, or Couching, as it is called, may be 
effected either by depression or reclination. In the former of these 
the lens is made to descend into the lower part of the eyeball, still 
preserving its original situation in regard to the parietes of the ca- 
vity. In the latter its upper edge is turned backwards, so that the 
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anterior surface is directed upwards and the posterior one down- 
wards. Various instruments, named couching-needles, have been 
contrived for performing depression ; but the most convenient is 
the one distinguished as Scarpa’s. It is an inch and a quarter long, 
and slightly curved towards the point, which is sharp. ‘The pupil 
should be dilated, by the extract of belladonna rubbed over the 
forehead, or dropped in watery solution into the eye. The patient 
should be seated, or reclining in a posture perfectly horizontal. 
The upper eyelid must be elevated by an assistant, who, pressing 
on its edge with the points of his fore and middle fingers, or a le- 
vator, if the patient is a child, raises without everting it. The sur- 
geon depresses the lower eyelid with his fore or middle finger, ac- 
cording to the eye operated on, and places the other at the mter- 
nal angle, so as to press on the white part of the ball, which power- 
fully counteracts the tendency it has to roll. He then enters the 
point of the needle, the convex side of which is turned forwards 
about a line and a-half distant from the cornea, a little below the 
transverse diameter of the eye, pushing it suddenly through the 
coats. Pressing the handle towards the temple, he directs the in- 
strument forwards and inwards, between the dilated iris and edge 
of the lens; moves it freely in the anterior chamber, so as to satisfy 
himself that it has penetrated the capsule; next places it across, so 
as to make its concavity correspond with a line a little above the 
transverse diameter of the lens, into the substance of which he fixes 
its point ; and then, by a steady decided sweep of the hand, depresses 
the opaque body into the lower part of the eyeball, so as to leave 
the pupil clear and black. He now disengages the needle from 
the lens by a slight rotatory motion, and, waiting a second or two 
to see that all is right, withdraws it. If the lens rise after being 
depressed, before the needle is removed, it must be again carried 
down, and, if it rise subsequently, the operation must be repeated, 
with an interval sufficiently long to prevent undue irritation. After 
the operation a piece of lint wet with cold water, should be applied, 
so as to cover the eye,—the patient should be confined for three or 
four days to a dark room and to the antiphlogistic regimen,—and 
the signs of inflammation should be carefully watched for, so that 
no time may be lost in using active depletion, and the other means 
that may be required. 

The bad consequences of the operation are acute inflammation, 
caused by the derangement of structure which it occasions, and a 
chronic form of inflammatory action, which is not only extremely 
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distressing to the patient, but apt to terminate in blindness, by ren- 
dering the retina unable to perform its functions, or leading to ef- 
fusion of lymph in the interior of the eye. ‘The two last of these 
effects are usually ascribed to contimued irritation proceeding from 
the displaced lens pressing on the ciliary processes and retina. The 
treatment that has been explained, in reference to acute and chro- 
nic inflammation, must be employed according to the circumstances 
of the case. | 

Reclination is performed in all respects as depression, except 
that the needle, after being applied to the anterior surface of the 
lens, is moved directly backwards instead of downwards. The ad- 
vantage contended for in favour of this modification of couching, is 
the smaller risk of mducing chronic inflammation by the pressure 
of the dislocated lens, which, however, is more apt to rise again 
than when depressed. 

Extraction of the cataract is an operation which was not prac- 
tised previous to the last century. It is effected by making an 
adequate opening in the cornea, puncturing the capsule, and thus 
allowing the lens to escape. The advantages of this proceeding 
are, 1. that the lens does not remain to excite irritation; and, 2. 
that no part of the eye is necessarily injured except the cornea, 
which is not an irritable texture. The objections to it are, 1. the 
risk of wounding the iris, and of allowing the vitreous humour to 
escape along with the lens; 2. the difficulty of the operation; and, 
3. the danger of the wound of the cornea not uniting by the first 
intention, and suppurating, in which case collapse, with opacity of 
the eye, are the necessary consequences. 

The instruments required for the operation are a knife for cut- 
ting the cornea, and a small hook for rupturing the capsule. Rich- 
ter’s and Beer’s knives are the best for the purpose. ‘They should 
increase from the point backwards in thickness as well as breadth, 
so as to prevent the aqueous humour from escaping until the inci- 
sion is completed, or at all events carried so far that the cornea is 
transfixed, since. the danger of injuring the iris is not so great after 
this has been done. The hook should be exceedingly small and 
rectangular, or instead of it, a curved needle may be employed. 
The pupil ought not to be dilated, lest the vitreous humour escape. 
The patient should be seated or reclining, with his other eye co- 
vered. ‘The upper eylid is to be carefully raised, without making 
any pressure on the ball; and the operator then depresses the 
lower one, at the same time fixing the eye with his fore and mid- 
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dle fingers, as in couching. The point of the knife is entered about 
the distance of a line from the margin of the cornea, a little above 
its transverse diameter on the temporal side, and pushed steadily 
through until it issues at the opposite corresponding part. If the 
iris comes in the way of the blade, gentle pressure is made upon 
the cornea; and when the membrane has thus been induced to 
withdraw itself, the incision of the cornea is completed downwards, 
at an equal distance throughout from the margin. The eyelids are 
then allowed to close, in order to dilate the pupil. The hook is 
cautiously introduced under the flap, and directed into the capsule, 
which should be freely ruptured. The eyelids are again closed, 
and when they are opened a few seconds afterwards, the lens may 
probably be found lying m the wound, or exterior to it. If it does 
not soon appear, very gentle pressure may be made on the ball, 
with the intervention of the upper eyelid. But if any doubts are 
entertained as to the capsule being ruptured, or the aperture of the 
cornea being sufficiently large, it is much safer to remedy these 
defects of the operation by re-introducing the hook in the former 
case, and a knife or scissors in the latter, than to endeavour to 
compensate for them by forcibly compressing the eyeball. The 
after-treatment consists in confining the patient for several days to 
a dark room, enforcing the strictest antiphlogistic regimen, and 
employing, without loss of time, the most active means of subduing 
inflammation, if signs of it should appear. 

The operation of breaking up the texture of the lens may be per- 
formed either through the cornea, (Keratonyxis) or through the 
sclerotic (Scleroticonyxis.) In the former way, a small straight 
needle is the best instrument, and in the latter, if the cataract is 
soft or fluid, the curved one used for couching, but if it is firm, the 
edge should be straight and sharp. The pupil ought always to be 
fully dilated, and the eye, as well as the patient, prepared for the 
operation in the manner already explained in regard to couching. 
The needle should be introduced at the distance of a line from the 
sclerotic or cornea, according as it is wished to operate anteriorly 
or posteriorly. It should be directed to the centre of the cataract, 
and made to lacerate its texture as extensively as possible. It has 
. been found that the fragments disappear sooner in the anterior than 
in the posterior chambers, and therefore they ought to be urged 
forwards into it. The process of amendment goes on a long while, 
extending to weeks and months after this operation, but one or 
more repetitions of it are frequently required before the cure is 
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completed. As the irritation produced is generally very inconsi- 
derable, this is of little consequence. If a large fragment of the 
lens, or the whole of it, escapes into the anterior chamber, though 
solution may take place, there is great risk of such severe or conti- 
nued irritation as may require its extraction through an opening 
cut into the cornea. 

In relation to the choice of these different methods of operating, 
it may be observed, 1. that extraction and couching are confined to 
cases in which the cataract is of firm consistence; 2. that breaking 
up, though it has been applied to hard cataracts, is most advanta- 
geous in those that are soft or fluid; 3. that extraction is ill suited 
to cases in which the cornea is small or flat, or very prominent— 
the eye has a tendency to roll, and the patient is unsteady, as in 
infants or children—or the cornea 1s very tough, and little disposed 
to unite by the first intention, asin old people; 4. that keratonyxis, 
as being the easiest mode, is best calculated for infants and chil- 
dren; and, 5. that the best procedure for general practice is, to 
introduce a curved needle through the sclerotic, depress the lens, 
if it is found to be firm, and break it up if the consistence proves 
too soft for this. 


Malignant Diseases of the Eyeball. 


Cancer rarely originates in the eye, though it occasionally ex- 
tends to it from the neighbouring parts. But medullary sarcoma 
occurs in it more frequently than in any other part of the body, 
except the bones, mamma, and testicle. Children are chiefly sub- 
ject to its attack, but adults occasionally suffer from it. The retina 
is generally the part first affected, but in the progress of the dis- 
ease all the textures entering into the formation of the eyeball be- 
come involved. The first symptoms are blindness, and a greenish 
or dusky-red colour of the pupil. Then the eye protrudes, some- 
times remaining entire, at other times ulcerating, and allowing a 
fungus to issue. The patient becomes weak and -emaciated, loses 
appetite, and acquires the greenish-yellow complexion characteris- 
tic of malignant action. The disease varies in the time required 
for its course from months to years, being usually most rapid in 
young, and slow in adult persons, but always terminates fatally. 

The only remedy that affords any chance of relief, is excision 
of the eye before the morbid process has advanced so far as to ren- 
der the removal of the whole tumour impracticable, and even then 


the prospect of a permanent cure is extremely unfavourable, since 
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there is hardly any well-authenticated case of its being accom- 
plished. Various methods have been contrived for performing the 
operation, but the best one seems to be, after dividing the commis- 
sure of the eyelids at the outer angle, in order to gain more room, 
to dissect out the tumour with a common scalpel, guiding it with 
the fore-finger of the left hand, which being interposed between the 
morbid surface and the edge of the instrument, insures the com- 
plete excision of the diseased mass. The orbit should be filled, but 
not stuffed, with lint; and, if the blood continues to flow, cloths 
wet with cold water may be applied over the face. When suppu- 
ration commences, the lint ought to be withdrawn, and replaced by 
a little simple dressing. The cavity granulates and contracts, but 
the cure is tedious, and too frequently, before cicatrization is far 
advanced, the morbid growth reappears. 


Tumours of the Orbit. 


Medullary or cartilaginous growths from the bones, polypous 
excrescences from the nose, and tumours of independent origin, are 
occasionally met with encroaching on the cavity of the orbit, and 
causing a correspondent protrusion of the eye. Vision is generally 
impaired or destroyed by the stretching of the optic nerve thus oc- 
casioned, but is regained when the eye returns to its place, unless 
the organ has participated in the morbid action. Before resolving 
on the removal of an orbital tumour, it is necessary that its nature 
and connections should be carefully investigated, in order that an 
attempt at excision may not be made unless the morbid part can be 
completely extirpated. Fatty, fibrous, and encysted tumours, must 
be completely dissected out. Polypous excrescences ought to be 
treated according to the principles that will be explained in rela- 
tion to the nose; and growths from the bone should not be inter- 
fered with unless they proceed from the malar or superior maxillary 
portion of the orbit, so that the root is within reach. 


Eyelids. 


The eyelids are subject to a chronic inflammation named Oph- 
thalmia Tarsi, which chiefly affects their external edge at the roots 
of the cilia. The tarsal margin is swelled, red, and the seat of 
* disagreeable itching. The eye-lashes are small, or altogether ab- 
sent. The eye is weak and watery. Children, especially those of 
scrofulous constitution, are most liable to this complaint, which 
generally proves extremely obstinate, in recurring again and again 
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during the period of childhood up to puberty, though relieved for 
a time by the remedies that are employed to remove it. Stimu- 
lating ointments, such as those containing the red oxide of mer- 
cury, or the nitrate of mercury, are the best local applications, and 
should be rubbed along the margin of the inflamed eyelids at bed- 
time. Great attention ought to be bestowed on the maintenance, 
or restoration, of the various secretions, particularly those of the 
skin and intestinal canal, and counter-irritation by blistering the 
back of the neck, or introducing a seton into it, is often very ser- 
viceable. 

The upper eyelid, and also, though much more rarely, the lower 
one, is liable to inversion of the margin, which is named Entro- 
pium. This occurrence is usually in the first instance caused by 
the swelling attendant upon ophthalmia tarsi, and afterwards tends 
to its own increase, as well as obstinacy, by the irritation which 
proceeds from the friction of the eyelashes upon the eyeball, and 
also from the tarsal cartilage acquiring a correspondent curvature, 
which opposes the return of the eyelid into its proper position. 
Tumours of the eyelid, and sometimes mere relaxation of it, lead 
to the disease. It oecasions constant uneasiness, and im conse- 
quence of this, chronic inflammation of the conjunctiva, nebula, 
arborescent red vessels, and ultimately complete opacity of the 
cornea, are sooner or later produced. 

The treatment is conducted with the view either of palliating or 
radically removing the disease. The former of these objects may 
be attained by pulling out the cilia from time to time, or applying 
straps of plaster, so as to maintain the eyelid im its proper place. 
As such means are very troublesome and imeffective, much atten- 
tion has been bestowed on the radical cure, and various modes of 
procedure devised for.its completion. The principle on which 
these are founded, is, to counteract the tendency to turn inwards, 
by removing a portion of the integuments of the eyelid, so as to 
tighten or tuck up its external edge. This may be done either by 
cutting, or applying escharoties ; but the former method is unques- 
tionably preferable, since the latter, though recommended by some 
respectable authorities, is infinitely more painful, tedious, uncer- 
tain, and inefficient. The redundant skin is cut away with scis- 
sors much more conveniently than with a knife. The requisite 
portion should be embraced between the blades of a pair of dres- 
sing forceps, and removed at one stroke. It should in general ex- 
tend from within a line of the edge of the eyelid, or roots of the 


EYE. 467 


cilia, to the same distance from the lowest hairs of the eye-brow, 
and reach the whole length of the eyelid, so that the form of the 
raw surface may appear nearly round when the eye is closed. 
Scissors of the usual form are quite sufficient for the purpose, but 
they prove more convenient when curved on the side. ‘The cut 
edges must be brought into accurate contact by stitches of the in- 
terrupted suture, or small pins introduced at the distance of a 
quarter of an inch from each other. The wound heals by the first 
intention, and leaves hardly any vestige of its existence. In very 
aggravated cases it has been found necessary to divide the eyelids 
at their external commissure, in order to obtain sufficient relaxa- 
tion for effecting the requisite eversion. 

By ‘Trichiasis is understood a morbid state, which produces 
nearly the same symptoms as entropium, but depends upon some- 
what different circumstances. It seems to consist in an improper 
direction of the eyelashes, which, stead of defending the eye, 
turn inwards upon it, so as to cause constant irritation. Attempts 
have been made to remedy this, by pulling out the cilia, cauteriz- 
ing their roots, and cutting away their secreting bulbs, or even the 
whole edge of the eyelid; but all these means are very ineffectual, 
and, at the best, afford only a temporary relief. The only method 
of curing the disease, is to treat it like entropium; and, by effect- 
ing a very decided eversion of the ciliary margin, prevent the eye- 
lashes, though still possessing their improper direction, from touch- 
ing the surface of the -ball. 

Kctropium is an opposite condition, chiefly affecting the lower 
eyelid. In this case the edge is turned outwards, exposing the 
lining membrane to external irritation, presenting an unseemly ap- 
pearance, and allowing the tears to run over the cheeks. The 
causes of this eversion are thickening, ur excrescence of the inner 
surface, relaxation of the orbicular muscle, and the contraction 
occasioned by the healing of sores in the integuments. The treat- 
ment must of course be varied according to these different circum- 
stances. If the disease depends merely upon a thickened state of 
the mucous lining of the eyelid, touching it occasionally with ni- 
trate of silver, or concentrated sulphuric acid, or shaving away a 
portion at once with curved scissors, are the means usually em- 
ployed. If the eyelid is preternaturally relaxed, a V shaped piece 
may be cut out of it, and the edges then united together by one or » 
two pins; and, if the edge is drawn outwards by a cicatrix of the 
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integuments, the contraction should, if possible, be cut out, so that 
the lips of the wound may be united together directly. 

Encanthis is a tumour which sometimes presents itself at the 
inner angle of the eyelids. It has a fleshy consistence, and tu- 
bercular surface. The colour is generally pale red, but sometimes 
very dark, and almost black. It grows from the caruncula lacry- 
malis, and by its pressure not only causes a disagreeable deformi- 
ty, but impedes vision, and also the motion of the eyelids. The 
remedy consists in excision, which may be performed either with a 
knife or scissors, care being taken to stretch the attachments of the 
tumour, by pulling it out with a hook or forceps, so as to prevent 
any chance of cutting the lacrymal ducts, which lead from the 
puncta to the sac. : 

Encysted tumours are often met with in the eyelids, particularly 
the upper one. They are sometimes seated immediately under 
the skin, and may be removed by dividing it to the requisite ex- 
tent, and then dissecting out the cyst. Much more frequently 
they lie deeper, and adhere to the mucous lining of the eyelid, 
which is discovered by their immobility, and the appearance pre- 
sented by the inner surface of the eyelid when it is brought into 
view by being everted. ‘The part with which the tumour is con- 
nected has a yellowish colour, streaked with red, from the arbo- 
rescence of vessels over it, and seems flatter than the neighbour- 
ing surface. In this case the extirpation could not be accomplish- 
ed by cutting externally without making a breach through the eye- 
lid, and the proper method is, to remove an elliptical portion of 
the sac from within, squeeze out its contents, and then apply the 
nitrate of silver so as to hasten healthy granulation of the cavity. 
The best way of doing this is to evert the eyelid, transfix the sac 
with a hook, and then cut out a portion of it with a sharp-pointed 
knife. 

Cancerous ulceration sometimes affects the eyelids; and, as ex- 
cision of course affords the only effectual mode of remedy, it is 
important to determine how far these coverings of the eye may be 
removed without incurring the necessity of removing the eye itself. 
It appears that the whole of the lower lid may be taken away with- 
out almost any inconvenience, and that a large part of the upper 
one may also be extirpated without depriving the eye of its neces- 
sary protection from external irritation. But if the whole of the 
upper eyelid required removal, it would be necessary to take away 
the eye along with it, as the patient could not otherwise avoid suf- 
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fering extreme distress from the exposure of the organ until it ac- 
quired a cuticular covering, which, while it afforded protection 
against irritation, would effectually destroy the power of vision. It 
will seldom be necessary, however, to cut out a sound eye on this 
account, as when the cancer is so extensive as to require removal 
of the whole or greater part of the upper lid, it almost always ex- 
tends to the conjunctival covering of the ball. ) 


Obstruction, Abscess, and Fistula of the Lacrymal passage. 

The duct which discharges the tears into the nose is apt to be- 
come obstructed at its inferior orifice, so as to impede or altoge- 
ther prevent the fluid from descending. This usually occurs in 
persons who have been previously suffering from chronic inflam- 
mation of the conjunctiva or ophthalmia tarsi, and it has conse- 
quently been ascribed to the accumulation of thick mucous mat- 
ters resulting from the morbid secretion thus produced. It seems 
more reasonable to suppose, that, by an extension of diseased ac- 
tion, the liming membrane of the nasal duct swells so as to con- 
tract or close the canal. The distinctive symptom of obstruction 
is distension of the lacrymal sac, forming a flattened round tumour 
at the inner angle of the eye, lying under the tarsal ligament, and 
hence often appearing as if bilobated. It is immoveable, and when 
subjected to pressure, usually diminishes or disappears, the con- 
tents being forced either downwards through the duct, which re- 
mains pervious though contracted, or upwards through the puncta 
lacrymalia. When the secretion of the tears is excited by mental 
emotion, or external irritation, such as that caused by a cold wind 
blowing on the eye, they run over the cheeks more copiously than 
in ordinary circumstances, and the patient frequently complains of 
a disagreeable feeling of dryness in the nostril. 

The treatment of Foto as this morbid condition of the la- . 
crymal passage has been named, is conducted on different princi- 
ples, according to the view that is entertained of its origin and 
cause. There can be no doubt that a diseased state of the eye- 
lids, whether regarded as leading directly or indirectly to the ob- 
struction, ought to be remedied, if possible, without delay. It is 
then customary to inject fluids into the puncta, and introduce small 
gold or silver probes through them in order to clear the passage ; 
but such means are found to be very ineffectual. The probe 
should be round, and very smooth at its extremity, to prevent its 
being caught in the lining of the canal, and slightly curved to suit 
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the direction of it. Either the upper or lower punctum may be 
selected; but unless they happen to be unusually expanded, it 
will be proper, before attempting the introduction of the probe, to 
dilate the orifice by means of a common pin, the conical point of 
which, when rotated, answers very conveniently for the purpose. 
The probe should first be passed directly inwards, and either up- 
wards or downwards, accordingly as the lower or upper opening is 
chosen, until it fairly enters the sac. The direction must then be 
altered, so as to be parallel with the mesial plane, the convexity 
of the instrument resting on the eyebrow, and the extremity point- 
ing downwards and backwards. By gently, but steadily, urging 
the instrument, alternately pushing or withdrawing a little, it is at 
length introduced into the nose. By repeating this operation, and 
using probes of larger size in succession, some relief may be af- 
forded, but hardly any complete or permanent benefit. The in- 
troduction of probes from the nose into the duct, though very easy 
in the dead body, is hardly practicable in the living, especially 
when the entrance to the passage is obstructed. Injections thrown 
in through the puncta, by means of Anel’s syringe, are of so little 
avail that they need not be particularly considered. 

If the disease proves so obstinate and troublesome as to make 
the patient willing to suffer the pain and inconvenience attending 
the following operation, it ought to be performed. The object is 
to remove the obstruction, and prevent its reproduction. With 
this view an incision is made into the lacrymal sac, by pushing a 
sharp-pointed knife into it, immediately below the ligament that 
extends from the inner commissure of the eyelids to the nasal pro- 
cess of the maxillary bone. The most convenient instrument for this 
purpose is represented Plate III. Fig. 5. After the point has been 
fairly introduced into the sac, by pushing it backwards and inwards, 
the handle must be raised so as to alter the direction of the blade, 
and push it downwards into the duct. A thick probe should then be 
passed through the opening, down the duct into the nose. The ob- 
struction having thus been removed, a piece of bougie, or a small me- 
tallic instrument named astyle, isintroduced. The style (Plate II. 
Fig. 6.) may be made of silver, lead, or any other metal not readily 
oxidized ; it is suited to the form of the pas age, and has a broad head 
to prevent it from descending too far. It should be taken out daily, 
washed, and replaced. So long as it is worn, the patient is reliev- 
ed from the inconvenience he formerly suffered, but when it is with- 
drawn, the passage is apt to close again. Trials may be made 
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from time to time, at the interval of six or eight weeks, to ascer- 
tain whether or no the foreign body can be dispensed with. Some 
practitioners, to supersede the necessity of this tedious and imper- 
fect process, immediately after removing the obstruction, intro- 
duce a small silver tube, which is allowed to remain permanently, 
so as to insure the canal against closure in future. The objection 
to this practice is the risk of exciting irritation, which appears so 
serious as to deter most surgeons in this country from employing 
it; but the statements of some continental practitioners would 
make it appear that this apprehension has been allowed to exercise 
an undue influence. , 

When the obstruction is permitted to continue, it sooner or later 
occasions suppuration of the sac, and the abscess thus formed 
being opened naturally or artificially, allows the tears to issue on 
the cheek, in which case there is produced what may be more 
strictly named a Fistula Lacrymalis. The neighbouring integu- 

ments become thick and red; the eye is weakened; and the pa- 
~ tient suffers so much from the deformity and inconvenience result- 
ing from the disease, that he readily submits to the operation re- 
quired for his relief. This does not differ from the one that has 
been described for epiphora. It was formerly the custom to apply 
the actual cautery, through a eannula introduced into the entrance 
of the duct, in order to destroy the diseased parts which were 
thought to oppose recovery ; but this practice is now obsolete. 
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CHAPTER XXIII. 
MOUTH. 


Salivary Glands. 


Te ducts both of the parotid and submaxillary glands are liable 
to become the seat of calcareous concretions, which are named Sa- 
fivary Calculi. Their composition is phosphate of lime, agglutinat- 
ed by a small quantity of animal matter. They have usually a 
yellowish-white colour, oval figure, and finely tuberculated surface. 
They vary in size from that of a millet-seed, to that of an almond 
with the shell. In the parotid duct, they are very rarely met with, 
but in the submaxillary one not unfrequently. They occasion pain, 
swelling, and hardness, and sometimes impede the flow of the saliva, 
or give rise to the formation of an abscess. In the parotid duct, 
the symptoms thus produced are apt to be confounded with those 
of rheumatism, toothache, gum-boil, or suppuration of the maxillary 
antrum; while under the tongue they may be occasionally mistaken 
for those of encysted tumours. In all cases of doubt, it is right to 
search the duct with a probe, and to feel for the calculus, by pres- 
sing on the place where it is suspected to be. So soon as a free 
incision is made, the concretion escapes, together with the fluid ac- 
cumulated about it. The usual situation of these concretions is 
immediately within the orifice of the ducts; but they have also 
been found imbedded in the substance of the submaxillary gland, 
where they excited an increased and unhealthy secretion, with ge- 
neral swelling and hardness of the gland. In such cases the cal- 
culus, if distinctly recognized, may be extracted by cutting down 
upon it, from the mouth, which I have had occasion to do. 

When the Parotid duct is included in a wound of the cheek, 
unless the edges of the integuments be very closely approximated, 
a salivary fistula is apt to remain at the part. In case it should 
take place, the patient will labour under the double annoyance of 
dryness of the mouth during mastication, and a discharge of fluid. 
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on such occasions from the preternatural orifice. The use of soft 
or fluid food, and pressure applied to the gland, afford some pal- 
liation of these complaints; but the radical cure of them requires 
the re-establishment of a passage into the mouth, and obliteration 
of the external aperture. Both of these objects may be readily 
obtained by introducing a small seton through the cheek, from the 
fistula, into the mouth, withdrawing it after the lapse of a few days; 
and then, having rendered the edges of the external opening raw 
by paring them with a knife, uniting them together by means of 
the twisted suture. Until the cure is completed, the patient should 
subsist on fluid articles of nourishment, and abstain from moving 
the jaws by speaking, or any other exercise of them. 

The neighbourhood of the parotid gland is frequently affected 
with diffused inflammation and suppuration of the cellular sub- 
stance, which, owing to the presence of a thin but dense fascia 
lying over this part of the face, does not form a prominent tumour, 
and spreads extensively instead of pointing, The patient in con- 
sequence suffers great and protracted distress, until an incision is 
made to let the matter escape. 

Morbid growths also often occur here, and by causing absorp- 
tion of the parotid in proportion to their own enlargement, at 
length sometimes completely take the place of the gland. These 
tumours are generally of the fibro-cartilaginous kind, usually con- 
taining cysts in their substance, and tending at length to assume 
the medullary sarcomatous action. Blisterimg and iodine oint- 
ment occasionally check the increase, or even excite the removal 
by absorption of enlargements in this situation; but when they 
prove obstinate, the only remedy for them is the knife. If the 
morbid mass is deeply seated, it may be necessary, in effecting its 
excision, to cut not only the common trunk of the temporal and 
internal maxillary arteries, but also the portio dura, or facial nerve, 
the consequence of which is an unseemly and distressing paralysis 
of the face. In such circumstances, therefore, unless the progress 
of the growth is rapid, or there should be reason to dread its speed- 
ily assuming malignant action, it will be advisable to abstain from 
any operation. When it is thought proper to remove the tumour, 
a free crucial or elliptical incision of the integuments should be 
made, according to its size and shape, so as to facilitate the subse- 
quent dissection. After the whole of the external surface of the tu- 
mour has been exposed, its anterior edge should be elevated, and 
turned back by degrees, as the subjacent connections are divided, 
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which ought to be done by cutting upon the tumour so as to divide 
the connecting cellular substance, without endangering the neigh- 
bouring parts by carrying the knife parallel to the surface of the 
tumour. The arteries that require ligatures are to be tied, and if, 
as sometimes happens, a troublesome oozing of blood takes place 
from the glandular substance of the parotid, a piece of lint or sponge 
may be placed in the wound until it ceases. 

Tumours are occasionally met with under the tongue varying in 
size, and producing accordingly more or less inconvenience. Of 
these the most common is named Ranula. It consists of a sac con- 
_ taining fluid, which is usually thick and glairy like the white of 
eggs, but sometimes is watery, or of a pultaceous consistence, like 
that of porridge or boiled rice. Hardly any limits can be assign- 
ed to the extent of such formations, if allowed to increase without 
interference. The tongue is impeded in its movements—articula- 
tion and deglutition are rendered very difficult—the cavity of the 
mouth is completely occupied by the tumour—and it also appears 
under the chin. This swelling is generally attributed to distension 
of the submaxillary duct, owing to obstruction of its orifice, but 
really depends on the presence of an encysted tumour. The treat- 
ment it requires is excision of an oval piece of the cyst, together 
with the superjacent mucous membrane, which may be easily ef- 
fected by means of a hook and knife or pair of curved scissors. 
The cavity suppurates and granulates, and if the linmg membrane 
is very thick, or slow in taking on a proper action, it may be touch- 
ed with caustic. 

Fatty tumours occasionally grow in the situation of ranula, and 
present characters so similar as to be distinguished from it with 
difficulty by external examination. The best way of deciding the 
question, is to make an incision, which, in the event of the swelling 
proving solid, may be extended sufficiently for its removal. 

The Lips afford subject of surgical treatment chiefly on ac- 
count of congenital malformations and cancerous ulceration. The 
former of these are usually comprehended under the title of Hare 
Lip. They consist in fissures of the upper lip, varying in extent 
and number, and either simple, or more or less complicated with 
malformation of the jaw and palate. The simplest form in which 
they are presented is that of a single fissure, extending from the 
edge of the lip to its connection with the gum, and generally seat- 
ed a little to one side of the mesial plane. In double hare-lip, 
there are two such fissures, with an intermediate portion of lip, 
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which varies in size. The imperfections of the palate consist in 

a longitudinal split or division, which is either confined to the soft 

part, or extends throughout the whole partition between the nose 

and mouth. This Split Palate may exist independently of hare- 

lip, but rarely does so. The malformation to which the jaw is hi- 

able consists in a projection of the central part that holds the cut- 
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ting teeth, forming a tumour from which the teeth grow out at a 
right angle to their ordinary direction. In most cases of this kind 
the projection comprehends an equal portion of both superior max~ 
illary bones, the portion, namely, which in the lower animals is oc- 
cupied by two distinct bones, the ossa incisiva or intermazxillaria. 
It forms a round knob, connected by a narrow neck to the septum 
of the nose, covered with a firm substance, similar to the gum, and 
having at its anterior part a similar shaped, but smaller sized, ap- 
pendage, which seems to consist of the tissue that should have con- 
stituted the lip. The fissures on each side of this knob meet toge- 
ther behind it, and are then continued single through the palate 
backwards. Instead of this conformation there is sometimes mere- 
ly an overlapping of one edge of the split gum over the other, and 
the degree to which the projection thus formed takes place is ex- 
- tremely various. 

The impediments to deglutition and articulation, and the defor- 
mity which result from these imperfections, render their complete 
and early reparation very desirable; but several circumstances in 
respect to the age of the patient, must be taken into consideration 
before any operation for this purpose is attempted. Infants before 
the sixth month, especially if weak or irritable, are apt to die from 
convulsions or exhaustion occasioned by the pain, hemorrhage, and 
struggling which attend it; and, besides this danger, there is ano- 
ther of less magnitude, which is the risk of union between the ed- 
ges of the lip not talking place or being destroyed, in consequence 
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of overaction resulting from the excitability of the patient. Between 
the sixth and twelfth months, another source of irritation occurs 
from the process of dentition; and for some time after this, though 
there may be little or no chance of a fatal issue, failure in effect- 
ing the object of the operation is still to be feared from the irrita- 
bility of the parts. ‘The surgeon, therefore, if he has his choice, 
should not operate before the child is two or three years old, and 
in no case ought he to do so before the fifth month, or during the 
process of dentition, until all the incisors at least have appeared. 
So long as the child is at the breast the operation, of course, can- 
not be performed ; and it must consequently be weaned, if an ear- 
ly attempt at reparation should be determined on. When the jaw 
is preternaturally projecting, the prominent portion must be either 
reduced to a proper level by continued pressure, or removed by the 
knife. If of small extent it may be treated in the former way, but 
if at all considerable it requires the latter; and it is evidently pro- 
per to execute this preliminary part of the process as soon as pos- 
sible, in order to render the condition of the lip more favourable 
for union when the time for attempting it arrives. 

The operation must be varied in some respects according to cir- 
cumstances, but always essentially consists in joining the edges of 
the lip after making them raw by paring the respective surfaces. 
This may be done by means of scissors, or by embracing the lip 
between the blades of forceps and shaving off the portion of the 
edge that is allowed to project beyond them, or lastly, by seizing 
the lip with the finger and thumb, transfixing it with a knife a lit- 
tle above the angle where the two edges meet, and then removing 
a slice of the requisite extent or thickness. This last mentioned 
mode is on many accounts the one that ought to be preferred, and 
particularly because it enables the operator to regulate the shape 
of the cut surfaces more accurately than any other. The margins 
of the fissure present a convex outline, which, if allowed to remain, 
would cause the edges, when joined, to form an unseemly angle in 
the lip at their point of meeting. The respective surfaces should 
therefore be made straight, or rather slightly concave, so that when 
brought together they may give the lip its natural fulness. In per- 
forming the operation, the surgeon, holding the side to be cut, 
pushes the knife, which should be a bistoury such as is represented 
Plate I. Fig. 4, through it a little above the angle that is formed 
with the opposite one, and by a steady motion of the blade carries it 
downwards until the whole of the convex edge is removed. He next 
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shaves off asimilar portion from the other side, and lastly unitesthe two 
raw surfaces by means of either the twisted or the interrupted suture. 
Silver pins with moveable steel points, or hare-lip pins, as they were 
called, used to be employed for this purpose, but common sewing 
needles or lace pins are on many accounts much more seneeRaRRE, 
The heads of the former should be covered with sealing wax to fa- 
cilitate their introduction. Two are required in general, and at 
most three. One ought to be inserted close to the margin of the 
prolabium, or where the coloured part of the lip begins, and so 
deeply as to leave little more than the mucous membrane not in- 
cluded. Another, or two more if necessary, being introduced ina 
similar way, a silk thread is wound round each needle separately so 
as to draw the edges into close contact. The points of the needles 
are easily broken off, and no dressing is required for the wound. 
I generally employ one needle at the margin of the lip, or two 
stitches of the interrupted suture. The needles may be taken out 
on the fourth day after the operation, but the cheeks should be 
supported for a week or even longer by a strap of adhesive plaster 
placed across the face. 

In cases where there are two fissures, the operation that has been 
described ought to be performed first on the one, and after it is 
firmly united, on the other, unless the termediate portion is so 
small as not to reach the margin of the lip, in which case both of 
its edges, and also the corresponding ones, should be made raw at 
the same time; three needles being then introduced, one at the 
margin of the lip, one near the nose, and one in the middle passing 
through the apex of the triangular piece. 

Split palate does not admit of any remedy for the division of the 
hard part, except the closure of the communication between the 
nose and mouth by a piece of silver, enamel, or other substance 
so fitted as to remain in it without shifting. Fissure of the soft 
palate may be united in favourable cases by an operation similar 
to that for the hare-lip, but which is exceedingly difficult of exe- 
cution, owing to the situation of the parts, their mobility, and the 
involuntary efforts of the patient. It would be impracticable, ex- 
cept in adults possessed of considerable fortitude, and in cases 
where the state of the parts is favourable to union, the difficulty 
of course increasing with the width of the breach. The edges may 
be made raw by means of either the scissors or the knife, the lat- 
ter of which is the most convenient. As it is impossible to employ 
the twisted suture, stitches must be introduced, and for this pur- 
pose various instruments and modes of procedure have been con- 


478 PRINCIPLES OF SURGERY. 


trived. The best method on the whole appears to be the simple 
one of using a common curved surgical needle, and guiding it with 
a pair of strong dressing forceps. The patient for some days after 
the operation must abstain from food, except what is absolutely 
necessary, and this should be of a fluid kind. Several repetitions 
of the process have repeatedly been required to complete the union 
of the whole fissure, and therefore the failure of one attempt or 
more ought not to occasion discouragement. Small apertures in 
the soft palate resulting from ulceration may be closed by repeat- 
ed applications of the cautery to their margins. 


Cancer of the Lip. 


Cancerous ulceration frequently occurs in the under lip, but 
hardly ever affects the upper one, except by extending to it from 
the other, which seldom happens. This difference probably depends 
on the greater or more frequent irritation to which the lower lip is 
exposed, by its situation, and mobility. The disease rarely com- 
mences before middle age, and is met with more frequently in males 
than in females. It originates in different ways, at one time being 
preceded by a hard warty excrescence, possessing the carcinomatous 
texture, and at another, appearing first in the form of a superficial 
chap or excoriation. The cancer once established, increases pro- 
gressively, but with variable rapidity, being attended with burning 
or lancinating pain, and surrounded with a remarkable induration. 
The aspect of the sore is extremely various, but always dissimilar 
from that of a sound granulating surface. All sorts of applications 
and modes of treatment, except removal of the diseased parts, are 
found quite unavailing; but in proceeding to this extreme mea- 
sure, it is necessary to beware of regarding as cancerous, ulcers not 
possessed of malignant action, and obstinate merely on account of 
the peculiar circumstance of their situation. Ulcers occurring on 
the lip at or before middle age may be generally traced to the in- 
fluence of local irritation, proceeding from the motion of the part, 
or the asperities of the teeth ; and in all cases, unless the cancerous 
characters should be very distinct indeed, it is right to try the ef- 
fects of rest by confining the lip with a bandage, and of removing 
any sharp points of the teeth that may be found to project, by filing 
or extracting them. While this trial is made, the sore should be 
dressed with black-wash, or solution of the sulphate of zinc, care 
being taken at the same time to remedy any derangement that may 
be discovered to exist in the state of the secretions. 
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If it is determined to remove the sore, there can be no hesitation 
in choosing excision as the best mode of doing so. Caustic of dif- 
ferent kinds has often been used, but, besides being tedious and 
painful in producing its effect, it is always apt to aggravate the dis- 
ease by eradicating it imperfectly, and irritating the part which is 
allowed to remain. The method of excision generally followed, is 
to cut out a triangular or V shaped piece of the lip, by making an 
incision obliquely downwards on each side of the ulcer, so that the 
one may meet the other at an angle sufficiently acute for permit- 
ting the cut surfaces to be brought together and united, as in the 
operation for hare-lip. When the cancer is of no great extent, and 
the lip possesses considerable fulness, this procedure is very conve- 
nient, and renders the resulting deformity little perceptible. But _ 
when a large part of the surface of the lip is affected, there would 
then be removed so great a portion of the sound structure as must. 
prevent or very much impede the union of the cut edges. In such 
cases, the method proposed by M. Richerand is certainly to be pre- 
ferred. It consists in cutting away the morbid part alone with 
curved scissors, after which the skin and mucous membrane may 
be stitched together. Ulcers extending over almost the whole sur- 
face of the lip may in this way be completely excised, with hardly 
any deformity or inconvenience. On all occasions the surgeon 
should take care that the whole of the mduration surrounding the 
sore is removed, and he ought to abstain from operating when the 
glands under the chin, or in the neck, are affected. 


Tongue. 


The Tongue is liable to ulceration in consequence of chronic 
derangement of the digestive organs,—the injurious effect which is 
produced on the system by the excessive use of mercury,—and the 
influence of local irritation, such as that proceeding from sharp 
points of the teeth. In the first of these cases, the ulcers are ge- 
nerally small, round, and yellowish-coloured ; they are seated 
chiefly on the edge and inferior surface of the organ, which usually 
appears somewhat swollen and marked with the shape of the teeth. 
Their remedy consists in an alterative course of diet and medicine, 
together with some astringent application, such as powdered. borax 
or alum. The ulcers that are met with in persons whose constitu- 
tions are vitiated by mercury, present a bluish colour, and are ex- 
tremely irregular in shape. They affect the edge of the tongue 
especially, and appear in the form of chaps or superficial excoria- 
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tions. ‘The sulphate of copper used once a-day, either solid or in 
solution, is the best local application; and the gradual improve- 
ment that takes place in such states of the system through time and 
a proper mode of living, must be trusted to as the means of afford- 
ing permanent security against their continuance or recurrence. 
The sores which result from the irritation of the teeth occur, of 
course, at the part exposed to its operation. They present various 
appearances, according to the circumstances of the case, but are 
easily recognized by the existence of a tooth presenting a sharp 
edge in their neighbourhood. The treatment obviously requires 
immediate removal of the irritation, by smoothing the rough sur- 
face of the tooth, or extracting it; and advantage is also derived 
from touching the ulcer with nitrate of silver, or the sulphate of 
copper, in order to destroy its morbid sensibility. 

Cancer of the tongue is occasionally met with chiefly at advanced 
periods of life, and in females more frequently than males. It is 
attended with the usual characters of hardness and pain, and leads 
to similar disease of the glands of the neck. The only remedy is 
extirpation, and this unfortunately can seldom be effected, owing to 
the diffusion of the morbid tendency. The means employed for 
this purpose are the ligature and the knife. The former must be 
used when the cancer is so situated as to render the hemorrhage, to 
be expected upon its excision, profuse or difficult to restrain, as at 
the back part or root of the tongue. A double ligature is passed 
under the base of the ulcer, with the assistance of a sharp-pointed 
curved needle fixed ina handle. The threads are then tied as tight 
as possible, so as to include one-half of the disease in each. The 
pain that follows is intense, and until it abates, which seldom hap- 
pens before the expiry of several hours, should be mitigated by 
large doses of the muriate of morphia. When the cancer is seated 
on the apex or edge of the tongue, it may be safely cut out with 
the knife or scissors, after being grasped and forcibly stretched by 
means of a hook or hooked forceps. But the result of experience 
forbids almost any hope of effecting permanent relief by extirpat- 
ing cancer even of this part, and of course if possible still less when 
the disease is seated farther back. 

The Franum of the tongue is sometimes originally formed so 
as to present the appearance of a narrow white band when the 
apex is turned backwards, and more or less impedes the motions 
of the organ. This imperfection is easily remedied by cutting the 
edge of the tight franum, and then rupturing the remaining part 
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of it as far as seems necessary, by pushing the tongue backwards. 
When children are late of beginning to articulate, whether this be 
owing to mental weakness, or any other cause, the relatives are 
apt to suppose that the franum is confining the tongue, and it is 
necessary to be cautious in acceding to their wish of having it di- 
vided, as the raninal arteries might be opened by making an inci- 
sion for this purpose in a natural state of the parts. 

The tongue is hable to a general enlargement of both a chro- 
nic and an acute nature. The former is merely an excessive de- 
eree of the swelling, which, as has been already mentioned, proceeds 
from the constitutional effect of mercury, and is to be remedied by 
the same means. The latter, or acute form of the disease, is very 
rare. It possesses an inflammatory character, and not only occa- 
sions great inconvenience by impeding deglutition and articulation, 
but has even proved fatal by causing suffocation. The most ef- 
fectual remedy consists in making two or three deep longitudinal 
incisions into the upper surface of the distended organ. Relief is 
thus very speedily obtained, but if it should not be so, soon enough 
to protect the patient from the risk of suffocation, tracheotomy 
ought to be performed without delay. In cases of less urgency, 
leeches and fomentations applied to the throat prove sufficient. 


Tonsils. 


The morbid conditions to which the tonsils are chiefly subject, 
are inflammation, suppuration, ulceration, and chronic enlarge- 
ment. 

Inflammation of the tonsils constitutes the most common kind of 
sore throat, Cynanche -Tonsillaris. It is induced by exposure to 
cold,—is recognized by pain and swelling in the region of the 
glands, particularly observable during deglutition,—and is remedied 
- by general or local bleeding, cathartics, and, after the intensity of 
the symptoms has been subdued, counter-irritation. 

When suppuration takes place, the matter is not confined to 
the gland, but extends into the surrounding cellular substance, 
and forms a large diffused tumour of the fauces, which depresses 
the palate, renders swallowing almost impossible, and sometimes 
interferes with respiration also. If the disease be allowed to fol- 
low its own course, evacuation of the matter is accomplished sooner 
or later by the natural process ; but, in order to hasten the patient’s 
relief, and prevent the risk of suffocation that might attend the 


fluid escaping into the throat, while the patient is not prepared for 
wh 
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it, as during sleep, it is often thought right to puncture the abscess. 
In doing this, the situation of the carotid artery must be kept in 
mind, as it would be exposed to injury, if the knife were directed 
outwards, in the line of the ear. If it is introduced a little nearer 
the mesial plane than the wisdom tooth, and pushed directly back- 
wards, there will be no possibility of wounding the vessel; and it 
seems safer to proceed on this principle, than to confide in the in- 
strument which has been long in use for this particular purpose, 
consisting of a lancet blade inclosed in a cannula, from which it 
may be protruded, more or less, by means of a screw at its other 
extremity. oe 

Ulceration of the tonsils is sometimes of an acute, but muc 
more frequently of a chronic, nature. Astringent gargles, and at- 
tention to the general health, are sufficient for its remedy in ordi- 
nary circumstances; but, when obstinate, it must be treated more 
actively, by touching the surface every day or two with the nitrate 
of silver, a strong solution of the sulphate of copper, or some other 
application powerful enough to change the morbid action. Along 
with these local measures, an altérative course of medicine and diet 
is frequently required. 

Chronic enlargement of the tonsils generally results from one 
or more attacks of inflammation. It occurs more frequently in fe- 
males than males, and usually takes place at or before the period 
of puberty. In most cases both of the glands are enlarged, but 
one, in general, exceeds the other in size. The swelling is firm 
in consistence, pale in colour, but often streaked with vessels, and 
unequal on its surface. There is great variety in the extent which 
the swelling attains, from the slightest perceptible fulness, to a 
magnitude that leaves hardly any space between the two tumours. 
The symptoms are, constant uneasiness in the throat, huskiness of 
the voice, noisy respiration, which is generally performed with the 
mouth open, and deafness, from obstruction of the Eustachian tubes. 
But what usually occasions the patient greatest annoyance, is the 
frequent attacks of sore throat to which the morbid state of the 
gland exposes him; and he is seldom aware of the enlargement, 
until it is discovered by his medical attendant. 

The ordinary treatment for sore throat affords some palliation 
of this disease, but the only effectual remedy of it consists in re- 
moving the tumour. Caustic, the cautery, and the ligature, though 
they have all been often employed for this purpose, are decidedly 


less eligible means than the knife or scissors. The two first are 
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tedious and painful in their operation; and the ligature, while it 
is liable to these objections, is also attended with great difficulty 
in its application, owing to the depth of the parts concerned, and 
the involuntary resistance of the patient. The only ground of de- 
clining excision is the apprehension of hemorrhage ; but, if the cut- 
ting instrument is kept parallel with the great vessels, there cannot 
be the slightest risk of this. It is not necessary to remove the 
whole of the tumour, since the portion that remains is soon dimi- 
nished by absorption, so as to occasion no farther inconvenience. 
Curved scissors might be supposed the most efficient instrument 
for this operation, but on trial are found not to be so. They can 
hardly be made to cut through the whole thickness of the mass 
at one stroke, and it is extremely difficult to make a second, owing 
to the struggles which are induced by the bleeding. The tumour 
thus partially detached, hangs down into the pharynx, where it ex- 
cites irritation that causes coughing or retching, and it has even 
happened that death resulted from this circumstance. The easiest 
and safest method is to seize the tumour with the hooked forceps 
(Fig. 3, Plate IV.) and having put it on the stretch, to cut away as 
much of it as seems necessary with a probe-pointed, slightly curved, 
bistoury (Fig. 5, Plate I.) Ii the surgeon proceeds with decision, 
he may in this way be sure of completing the separation of the 
mass in two or three seconds at most. 


Teeth. 


The teeth generally begin to appear in the mouth between the 
seventh and tenth months, and generally present themselves in the 
following order:—1. the two front incisors of the lower jaw; 2. 
the four incisors of the upper jaw; 3. the two lateral incisors of 
the lower jaw; 4. the four anterior grinders; 5. the canine; and 6. 
- the four posterior grinders. The process of dentition, particularly 
that part of it in which the teeth, by pressing upon the gum, in- 
duce absorption of it, and thus form a breach to allow their pro- 
trusion, is attended with irritation, which varies in degree, and pro- 
duces effects of corresponding importance, both local and general. 
Uneasiness of the mouth, swelling and pain of the gums, inflamma- 
tion of the eyes, and eruptions of the skin, particularly that of the 
head, diarrhea, convulsions, and fever, are the symptoms most fre- 
quently observed. Soothing measures, such as the warm bath and 
gentle opiates, ought to be employed for allaying them, and when- 
ever they are at all severe, the gum should be freely scarified where 
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the teeth are supposed to be pressing on it. A convex-edged in- 
strument answers best for this purpose, and it ought to. be carried 
fairly down to the teeth in two directions, so as to make a crucial 
imcision. 

When the teeth decay, so as to lay open the internal cavity, and 
expose the sensible pulp to external irritation, pain, or Toothach, 
as it is called, usually commences. It is not constant, and varies 
extremely in the degree of its severity. Various irritations besides 
these of a local kind imduce its fits, or occasional attacks, such as 
cold operating on the surface of the body, derangement of the di- 
gestive organs, or anxiety of mind. Pregnancy is observed to fa- 
vour their occurrence. The process of decay which leads to this 
complaint may often be averted, by scooping out the dark-coloured 
part of the tooth that surrounds the cavity, and filling the hollow 
with gold or silver foil, or gum mastic. Opium in substance or 
solution, some essential oils, as that of cloves, and also the strong 
mineral acids, when introduced imto the hollow, often procure tem- 
porary relief from suffering ; but in general, the only effectual re- 
medy is extraction of the tooth affected. This operation is usually 
performed by means of either the tooth-key, as it is called, or 
powerful forceps, of which the blades are short, concave, and placed 
obliquely in regard to the handles. Many ingenious apparatus 
have been contrived with the view of pulling the teeth perpendicu- 
larly from their sockets; but a little attention to the shape and di- 
rection of the fangs will render it evident that this mode, granting 
it to be practicable, would not be convenient. In order to dislodge 
the roots, it is necessary that the alveolar processes should be bro- 
ken more or less; and the best way of accomplishing this is to draw 
the tooth towards that side which makes the least resistance, at the 
same time raising it from its bed. Both the instruments that have 
been mentioned enable the operator to exert a force in this oblique 
direction. The forceps m the hand of one not practised in their 
use, are apt to detach the crown of the tooth from its fangs, and 
must therefore be employed with caution. 

After the process of decay has proceeded so far that the roots of 
the tooth alone are left, the patient is relieved from toothach, but 
exposed to other symptoms of a troublesome kind, in consequence 
of the irritation caused by the stumps, as they are called. These 
useless remnants become loosened in their connection with the jaw, 
and are apt to occasion similar effects to those which would pro- 
ceed from foreign bodies in the same situation. Inflammation of 
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the gum, leading to abscess, (gum-boil or parulis) suppuration of 
the cheek, followed by fistulous ulcers opening externally, ulcera- 
tion er purulent discharge of the nasal cavities, sore throat, and 
disorder of the digestive organs, are the most common of these; — 
and their mere mention will be sufficient to show the importance 
of removing the stumps of decayed teeth. This is done by means 
of an instrument named a punch, which should be forcibly pushed 
into the socket close to the stump, in a perpendicular direction, 
and then, by moving the handle to one side, made to loosen and 
elevate it. 

Hemorrhage occasionally eccurs to a troublesome or even alarm- 
ing extent after the extraction of teeth or stumps. The best appli- 
cation is dry lint forcibly pressed into the cavity, which proves 
much more effectual than the use of caustic or the actual cau- 
tery. 


Abscess of the Antrum. 


The cavity of the maxillary bone is liable to become the seat of 
abscess in consequence of the lining membrane taking on a suppu- 
rative action. ‘The fluid escapes partially into the nasal cavity 
when the head is laid in the horizontal posture, but the outlet thus 
afforded is not sufficiently free te allow the parts to return to their 
healthy state. ‘The bone is gradually expanded, so as to elevate 
the cheek and depress the palate; dull aching pains are felt at un- 
certain times throughout the face and head ; and the superjacent 
integuments are usually thick and red. A dependent opening into 
the cavity may be easily formed by pulling one of the grinders, or 
a stump remaining in the place of one of them, as the partition 
between the bottom of the alveolar hollow and the antrum is so 
thin as to afford no resistance which a common probe is not able 
~ to overcome. In this way, however, little advantage is obtained, 
as the matter is still not evacuated with sufficient freedom, and it 
is usually found necessary to establish a more ample aperture by 
separating the cheek from the gum opposite the bicuspid teeth, and 
breaking down the anterior wall of the cavity, sufficiently to admit the 
point of a finger, which, owing to the weakness of the bone at this 
part, may be executed more easily than might be expected. The 
expanded bone slowly and gradually resumes its natural shape ; 
and while this change is proceeding, a solution of sulphate of zine 
may be injected occasionally. 
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Tumours of the Gums and Jaws. _ 

Excrescences of a firm substance, irregular surface, and usually 
whitish colour, are not unfrequently met with proceeding from the 
gums. If allowed to pursue their own course, they increase in 
size, loosen the teeth in their neighbourhood, and at length taking 
on a malignant action, prove fatal to the patient by causing he- 
morrhage, profuse discharge of matter,.or excessive and long-con- 
tinued pain. These growths, when small and within reach, ought 
to be freely cut away, and the actual cautery or caustic potass, 
should then be applied, so as to destroy, if possible, any tendency 
to their reproduction that may remain in the part. If the tumour 
extends to the alveolar processes, the adjacent teeth must be ex~ 
tracted, and the excision will require the assistance of cutting for- 
ceps. In such cases the prognosis, as to the permanency of reco- 
very, should be cautious, as attempts to eradicate the disease by 
removing the affected part alone are apt to be unavailing. 

Both the upper and the lower jaws are liable to morbid degene- 
ration of structure, giving rise to medullary and fibro-cartilaginous 
tumours. The former occurs more frequently in the upper than 
the lower, and generally extends to the bones of the nose and or- 
bit; the latter is more common in the lower jaw in a still greater 
proportion. ‘The medullary growth, as in other parts of the sys- 
tem, is attended with severe pain, an unhealthy appearance, and in 
its more advanced stage, profuse fetid discharge or hemorrhage. 
The fibro-cartilagmous production, though sometimes in the first 
mstance the seat of uneasy sensations, usually produces no incon- 
venience except by its bulk, to which no limits can be set. At 
length occasional bleeding takes place from the surface, but this. 
seldom happens until the tumour has existed for years, and attained 
a very large size. There is never any purulent or fetid matter 
discharged, and the substance of the mass remains as dense and 
entire as at the commencement of its formation. This kind of 
growth is usually met with in young persons between puberty and 
middle age. 

The only method of relieving the patient from these tumours, 
whether of the one kind or the other, is complete excision. This 
used to be attempted by cutting out with saws, forceps, and chisels, 
the diseased mass alone, the adjacent part of the jaw being allow- 
ed to remain. Such operations, with hardly any exception, proved 
ineffectual in accomplishing a radical cure, as the smallest portion 
of bone possessing the morbid disposition, that was not eradicated, 
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insured a return of the disease. The great improvement has been 
introduced into modern surgery of amputating the jaws when they 
become the seat of these formations, at the articulation, or at all 
events in a part of their extent which is perfectly free from en- 
largement, or any other indication of unhealthy action. The names 
of Grafe of Berlin, Dupuytren of Paris, Mott of New York, 
Crampton and Cusack of Dublin, and Gensoul of Lyons, are most 
deserving of mention for adopting and establishing this operation. 
It has been performed with almost uniform success in cases of the 
fibro-cartilaginous tumour both of the upper and the lower jaw, 
and also, on account of the medullary growth. From the nature 
of the bones entering into the formation of the upper jaw, complete 
eradication is practicable only when the disease is confined to the 
superior maxillary bone. Growths from the forehead and bones 
of the nose must be carefully distinguished from those that possess 
this limited origin, as no satisfactory result would attend their re- 
moval. In the case here represented the patient was urged to per- 
mit an operation, but fortunately declined to do so, since on dis- 
section the disease was found to extend inwards, so as to occupy 
very nearly the whole space belonging to the anterior lobes of the 
brain. | 

In performing excision of the superior maxillary bone, two in- 
cisions should be made through the cheek, one extending from 
the inner angle of the eye directly downwards to the lip, the other 
beginning over the junction of the maxillary and malar bones, and 
terminating at the angle of the mouth. The triangular flap thus 
formed is to be dissected from the tumour, and the margin of the 
orbit exposed. One blade of a large pair of cutting pliers is then 
introduced into the nose, and the other into the orbit, so as to di- 
vide the nasal process of the maxillary bone. The connection 
with the malar bone is next separated in the same way, and then 
the palate, previous to which one of the incisor teeth must be ex- 
tracted if necessary. The surgeon having now deprived the bone 
of all its principal attachments, wrenches it out either with his 
hands or strong forceps. There is seldom much bleeding, but the 
patient should be seated during the operation, to prevent any risk 
of suffocation. No advantage is obtained by tying the carotid pre- 
viously, and if it 1s desired to save the blood as much as possible, 
an incision ought to be made through the integuments between the 
neck of the jaw and the mastoid process, to enable the assistant to 
compress the internal maxillary artery, or the common trunk of it 
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and the temporal. The only vessels that require to be tied are the 
facial and posterior palatine arteries, and the latter not always. 
The cavity of the cheek should be moderately filled with pieces of 
lt, and then the edges of the wound are brought carefully to- 
gether by means of the twisted or interrupted suture. The de- 
formity which remains after the cure has been completed is very 
inconsiderable, and the patient is able to speak, eat, and swallow 
with much less imperfection than might be expected. In the 
event of the cure proving permanent, an artificial substitute for the 
palate may be adapted to the cavity. 

Excision of the lower jaw is an easier, and less formidable ope- 
ration. ‘The mode of performing it must be varied according to 
the size and situation of the tumour. It is usually either confined 
to one side of the bone, or engages one side more than the other. 
The base is the part most frequently affected, but the ramus is 
sometimes implicated, so as to require disarticulation. The best 
direction for the incisions through the cheek is first downwards 
from that angle of the mouth which is opposite a sound part of the 
jaw, then along the base as far as the tumour extends, and, if neces- 
sary, up along the posterior margin of the ramus to the condyle. 
The flap thus formed having been separated from the tumour, the 
jaw is partially cut through with a small saw, and completely divid- 
ed by strong cutting pliers. The surgeon then grasping the de- 
tached portion turns it outwards, and separates its connections with 
the muscles and mucous membrane of the mouth. If the sym- 
physis is included, means must be employed to prevent suffocation 
from the tongue being drawn back by the muscles of deglutition, 
owing to the power which kept it forward having ceased to act. As 
it is only for a minute or two that there is any risk of this occur- 
rence, the best mode of proceeding ‘is to seize the tongue with a 
towel, and confide it to an assistant until the tendency to retrac- 
tion ceases. The only arteries that require to be tied, are the fa- 
cial, and the transverse branches of the temporal, in the case of 
cutting over the ramus. The cavity of the wound should be gently 
filled with pieces of lint, after which stitches or needles are to be 
introduced so as to retain the cut edges in accurate contact. If it 
is necessary to remove the bone at its articulation, the operation 
should be conducted as has been described until the jaw is divided 
on that side of the tumour where it remains sound. The tumour 
is then pulled outwards, while its connections with the mouth are 
detached, and at the same time depressed so as to bring the coro- 
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noid process within reach. The attachment of the temporal muscle 
having been divided, the bone is more fully depressed, so as to ex- 
pose the articulation, into which the knife is carried close round 
the condyle, in order to avoid the internal maxillary artery, which 
crosses the neck of this process on its inner surface about half an 
inch below the jomt. The remaining connections are lastly divid- 
ea, and the operation concluded as has been directed. 

The small amount of deformity or mconvenience of any kind 
occasioned by the excision of the greater part of the lower jaw, 
can be conceived only from actual observation, and, as well on this 
account as the relief afforded to the patient from an oppressive and 
ultimately fatal disease, the operation may be regarded as one of 
the greatest improvements in the practice of modern surgery. One 
of the largest, if not the largest, of the tumours that have been re- 
moved in this way is here represented, The patient recovered with 
wonderfully little deformity. 
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CHAPTER XXIV. 


NOSE. 
Extraction of foreign Bodies from the Nose. 


CHILDREN frequently introduce small bodies, such as peas or 
cherry-stones, into the nostrils, where they are sometimes detained 
in consequence of the enlargement which they ‘suffer, the swelling 
that takes place in the parietes of the cavity, or simply from their 
being pushed in with greater force than can be applied from within 
for their expulsion. The immediate inconvenience is seldom con- 
siderable, and the presence of the foreign body often escapes obser- 
vation for a long while. Sooner or later a purulent discharge and 
ulceration are induced, and it may happen that surgical assistance 
is required on account of these symptoms months after the body 
has been introduced, and when its existence is not known, either 
from having never been discovered, or from having been completely 
forgotten. In all cases, therefore, of matter being discharged from 
one nostril of a child, the surgeon should search the cavity to as- 
certain if it contains any foreign substance. This is most effectu- 
ally done by means of the forceps represented in Plate IV. Fig. 2. 
They should be mtroduced with the branches fully expanded, and 
held in a vertical direction, parallel with the septum of the nose. 
From the flattened shape of the nostril they may thus be passed 
behind any body, however firmly impacted in it, and, after being 
fairly introduced, they should be closed so as to seize any thing 
that may be present. One or two trials conducted in this way will 
enable the surgeon to satisfy himself whether or no there is a fo- 
reion body lodged in the cavity, and to extract it if detected. 
When the extraneous substance has been recently introduced, the 
process of removal should be performed in the same manner. 3 


Epistaxis, or Bleeding from the Nose. 


Hemorrhage from the nose frequently takes place, either com- 
mencing spontaneously, or being induced by the injury attending 
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operations in which the parietes of the cavity are concerned. 
Spontaneous bleeding is generally suppressed by applying cold to 
the forehead, or introducing a piece of lint, moistened with spirits 
or some astringent saline solution, into the nostrils. The same 
means usually prove sufficient when mechanical violence has been 
the exciting cause. But, in both cases, it occasionally happens 
that more efficient measures are required; the blood, though pre- 
vented from flowing through the anterior openings of the nose, 
being observed to trickle down into the throat. It is then neces- 
sary to close the posterior nares also, by introducing a piece of 
sponge or lint. This may be done in various ways, and instruments 
have been contrived for the purpose; but the most convenient 
method is, to pass a probe or loop of wire, curved to the form of 
the palate, through the nose into the pharynx, and then draw it 
‘out of the mouth, conveying by its means a piece of strong liga- 
ture, about a foot and a-half in length. A compress of lint, large 
enough to obstruct the posterior opening of the nostril, is next tied 
securely to the middle of the thread which issues from the mouth. 
The other end being pulled, this plug is drawn backwards, and, 
with the assistance of the operator’s left fore-finger, is lodged be- 
hind the soft palate, at the nasal orifice. The two ends of the 
thread are then secured; and when it is judged safe to remove 
the plug, the thread that lies in the mouth affords the ready means 
of doing so. 


Polypus of the Nose. 


Tumours of several different kinds are met with in the nasal ca- 
vities; and though comprehended under the general denomination 
of polypus, must be carefully discriminated in regard to their prog- 
nosis and treatment. ‘The most common of these growths possess 
a soft, but rather tough consistence, and yellowish-grey colour ; 
they bleed slightly when injured, and have not much sensibility ; 
they often contain collections of limpid fluid, so as to constitute 
thin bags. These are named Simple, Mucous, or Benign Polypi. 
They grow from the mucous membrane generally, where it covers 
the upper part of the nostrils, sometimes where it lies upon the 
inferior spongy bone, but never from the septum. They seldom 
exist singly, and are often met with in great numbers together. 
One nostril is very rarely affected alone. They occur at all pe- 
riods of life, but are most frequent about middle age. They en- 
large until the cavity is filled, and then remain stationary, rarely 
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causing any expansion of the face by the pressure proceeding from 
their continued increase. The symptoms which they occasion are, 
obstruction of respiration, an uneasy sensation of stuffing of the 
head, dulness or total loss of smell and taste, and sometimes deaf- 
ness. It is generally observed that these symptoms are most dis- 
tinct in moist weather, and least so in an opposite state of the at- 
mosphere. 

The treatment of mucous polypus consists in removing the excres- 
cences ; and though various methods have been, and still are, occa- 
sionally employed for this purpose, there can be no doubt that the 
best mode of effecting it is evulsion by forceps. The instrument, Plate 
IV. Fig. 4, must be so small that its blades can be passed up along 
the sides of the polypus to its roots, where they should be fixed by 
strong compression of the handles. ‘The surgeon then, by a com- 
pound movement of pulling and turning, the latter of which should 
be steadily in one direction, endeavours to disengage the connec- 
tions of the tumour. He may fail in the first or several subsequent 
attempts, but by careful and persevering efforts, guided by acquaint- 
ance with the shape of the cavity, he is sure of ultimately eradicat- 
ing the disease. Except in those rare cases where the polypus is 
single, the patient can hardly be completely relieved by one ope- 
ration ; and the nostrils, though seemingly quite cleared, are again 
and again found more or less occupied by a similar excrescence. 
The cause of this is probably not so much reproduction as expan- 
sion of the polypous growth, and the repeated relapses, therefore, 
ought not to occasion discouragement. Astringent washes and 
caustic are sometimes employed to repress the tendency to new 
’ formation, but there is strong reason to believe that the good ef- 
fects obtained in this way are very inconsiderable, and it would be 
improper to confide in them so far as to withhold the use of the 
forceps, so long as any vestige of the disease can be discovered to 
exist. When the polypus grows from the lming membrane of the 
inferior spongy bone, which is most apt to be the case in children, 
it may be easily removed by introducing a pair of curved scissors 
along the edge of the bone, and thus either completely detaching 
the tumour, or so weakening its connections, as to facilitate its sub- 
sequent evulsion by the forceps. It is necessary to beware of mis- 
taking for this disease a mere thickening of the mucous membrane, 
which is common in children, or a projection of the septum to one 
side, which exists to a slight degree in most people, and not un- . 
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frequently encroaches so much on the nostril as to occasion serious 
inconvenience. 

The next kind of polypous growth from the nasal cavities that 
may be mentioned, is of variable consistence, from the softness of 
brain to the firmness of glandular tissue, but is always extremely 
friable in its structure, so as to tear easily, and when subjected to 
extension, gives way at the part where the force is applied. It 
bleeds profusely when injured—tends to increase without any limi- 
tation, making room for its accommodation by expanding and se- 
parating the bones of the face—and is found to originate from the 
osseous substance of the parietes of the cavity. This medullary, 
bleeding, or malignant polypus, as it is named, usually occurs at 
the middle and later periods of life. It is distinguished by the cha- 
racters which have been mentioned, and by being attended with 
pain, and bloody or purulent fetid discharge. The rapidity of its 
progress is very variable, but its result is always unfavourable. 

The radical removal of this disease is impracticable, and when 
the morbid disposition is very active, or when the disposition to 
bleed is great, any attempts to delay its progress by extracting as 
much of the mass as can be reached, are hardly prudent, being 
more likely to accelerate than prolong the patient’s fate. In cases 
of a milder description, advantage seems often to be derived from 
clearing the nostrils occasionally, which is easily accomplished, and 
relieves the patient from time to time. The operation cannot be’ 
performed well with forceps alone, as the want of cohesion in the 
morbid structure prevents them from removing any more of the 
mass than what is actually embraced between their blades. Knives, 
scissors, and hooks are employed, but the best instrument for the 
purpose is a finger, which, being introduced into the expanded nos- 
trils, feels where the polypus is attached, and forces it away from 
the bone.. The cavity having been thus emptied, is stuffed with lint 
to stop the bleeding, and caustic or astringent lotions may be after- 
wards applied. 

The third and last kind of polypus that requires to be noticed 
is remarkably distinguished by the extreme firmness of its texture, 
which nearly equals tendon in strength. It is distinctly fibrous, 
and has hence been named the Fibrous Polypus. It bleeds pro- 
fusely when injured, increases without any limit, descending into 
the pharynx, and proceeding beyond the external orifice of the 
nose, and ultimately proves fatal by causing hemorrhage, suffoca- 
tion, or pressure on the brain. It almost always exists singly, and 
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occurs chiefly in young adults of the male sex. M. Dupuytren, 
who first remarked the peculiarities of this fibrous structure, sup- 
poses that it frequently exists as an antecedent of the medullary or 
brain-like polypus, into which it degenerates, first at the part most 
distant from its root, and ultimately throughout its whole extent. 
It may be stated, however, on the evidence of extensive observation, 
that the soft kind of growth often (so far as I have seen, always, ) 
displays its proper characters from the commencement; and there 
are cases on record in which the fibrous polypus retained its dis- 
tinctive firmness of texture after existing for years, and attaining 
a great size. It seems to adhere to the bone, but not to depend 
on any diseased condition of that tissue, so that af torn out by the 
root it may be permanently removed. ‘This method has been re- 
commended by Dupuytren as the only mode of effectual treatment, 
—and in order to obtain a secure hold for the imstruments, he 
did not scruple to slit open the nose. Sometimes it distends the 
antrum maxillare,—and having caused absorption of the walls of 
the cavity, protrudes under the cheeks, where it may be exposed 
by dividing the mucous membrane of the mouth, and seized with 
forceps. The instruments for this purpose should be very strong, 
and provided with numerous large projecting teeth. Several pairs 
in general are required to be fixed in succession as space is gained, 
_—and the strength of two or more stout assistants has been found 
necessary to effect the evulsion.* In performing such operations, 
the surgeon should be prepared for a profuse hemorrhage,—and 
as a precautionary measure, ought to pass a thread for plugging 
the posterior opening of the nostril, if this should prove necessary. 

Polvpous growths of different kinds sometimes, instead of grow- 
ing forwards ito the nose, descend into the pharynx. In such 
cases, the principal part of the tumour may in general be removed 
by introducing the loop of a doubled silver wire through the nose 
into the pharynx, guiding it with the finger round the body of the 
growth, and then pulling the wire so as to draw it up to the neck 
or thin part near the root. The ends being then passed through 
a double cannula, are fastened to its extremity, and tightened 
every day until the instrument is detached, when the polypus either 
falls into the pharynx, or may be easily extracted by fixing a hook 
into it. But it is better to detach the polypus by seizing its roots 
with forceps introduced through the nostril, and then to push it 
into the throat. 


* Sabatier, Medecine Operatoire, par Sanson et Begin, 1824, T. iii. p. 280. 
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Ulcers and other diseases of the Ale of the Nose. 

It has already been observed that warty excrescences on the face 
are apt to degenerate into malignant sores in the advanced period 
of life. When cancers, originating from this or other sources, are 
seated over the cartilages of the nose, it is prudent to cut away a 
portion of the whole thickness of the parietes, as the disease can 
hardly be extirpated otherwise, and ineffectual attempts would pro- 
bably promote the diseased process. If this operation is performed 
early, the cut edges may be brought together and united so as to 
leave no perceptible deformity. 

The skin of the nose is liable to an over-growth, which at first 
makes it present ‘a warty or tuberculated appearance, but when 
more advanced, completely alters its shape, and constitutes large 
irregular pendulous masses, which occasion great deformity and 
inconvenience. In cases of this kind, that are so aggravated as to 
warrant an operation, the redundant substance may be shaved off, 
while the surgeon, by keeping his finger in the nostril, ascertains 
the extent to which he should cut. Cold applications restrain the 
bleeding ; and when cicatrization is completed, wonderfully little 
trace of the disease remains. It may afterwards return and re- 
quire similar treatment, but the operation is seldom necessary more 
than once. 

Lupus, or noli me tangere, is an obstinate ulceration of the nose 
or adjacent parts, always superficial in the first instance, and gene- 
rally continuing so, but sometimes extending more deeply and 
causing extensive destruction of the face. It presents various ap- 
pearances, but in general has the character of healing at one part 
while it extends at another. The ulcer is usually covered with 
a scab, and surrounded with inflamed skin. The disease, though 
left to itself, sooner or later suffers a spontaneous cure, but seldom 
until great deformity is occasioned by its ravages. It occurs 
chiefly in youth, and affects females more frequently than males, 

The treatment of this affection is very unsatisfactory, since the 
mode employed often proves unavailing, or procures merely a tem- 
porary amendment. ‘The general health, if deranged, ought to be 
restored if possible by an appropriate course of alterative medicine 
and diet; but it is on local applications that the principal reliance 
is usually placed. Of these, different preparations of arsenic are 
regarded as the most efficient. A solution of the white oxide, in 
the proportion of five or six grains to the ounce, or Fowler’s solu- 
tion, or a mixture of the white oxide with calomel, or an ointment 
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containmg the white oxide with sulphur, in the proportion of a 
drachm of each to the ounce. The nitrate of silver, applied either 
in substance or strong solution, is sometimes employed. ‘The 
black-wash, and other metallic solutions, are also occasionally use- 


ful. 


Restoration of the Nose. 


The nose may be defective as a fault of original formation, or 
from the effects of violence, or in consequence of ulceration. The 
want of this feature not only causes a most disagreeable deformity, 
but impairs the sense of smell, and exposes the patient to annoy- 
ance from the entrance of foreign matters into the nostrils. In- 
genious practitioners have endeavoured to construct a substitute for 
the lost part, by attaching in its place a flap of skin taken from 
some other part of the body. ‘There are two methods that have 
been chiefly followed in doing this, which are named the Italian, 
and Indian. The former was contrived and practised by Tahaco- 
tius. It consisted in dissecting from the arm a flap of skin, unit- 
ing one of its edges to the face, while the other remained attached 
to the arm, and after the union was completed, separating the 
piece of skin entirely from the arm, fashioning it properly for re- 
presenting the nose, and completing its union with the face. This 
operation seems to have been repeatedly performed by Taliacotius, 
and some of his contemporaries, but has not been adopted in mo- 
dern surgery. The Indian method is simpler, and better calcu- 
lated to attain the object in view. It is executed by dissecting 
from the forehead a flap of skin sufficient for constructing the ab- 
sent feature. The size and shape requisite for this purpose having 
been determined by fitting a piece of card or wax into its place, and 
then expanding this upon the forehead, where its extent is defined 
by marking the skin round it with ink, the flap is detached, with 
the exception of a narrow slip at its lower part, which is left to 
supply it with nourishment, and its edges are connected by stitches 
to raw surfaces formed where they are required on the face. Tubes 
are inserted into the nostrils to permit respiration, and a sufficient 
quantity of lint is introduced to give them the requisite shape. 
Cloths wet with cold water are then applied to moderate the sub- 
sequent action, and promote union by the first intention. This 
operation, which seems to be of very ancient origin, was first adopt- 
ed in this country by Mr Carpue.* It has since been frequently 


* Carpue. Account of Two Successful Operations for the Restoration of a 
Lost Nose. 1816. 
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practised both at home and abroad, and often with results highly 
creditable to the dexterity of the operators. But though noses may 
thus be formed which would not attract attention at a distance, and 
appear tolerably well in a drawing, where the disparity of colour, 
surface, and other characters, are not expressed, it must be admitted, 
that the substitute is almost always even more disagreeable than 
the deficiency ; and there is good reason for regarding such achieve- 
ments as more curious than useful, especially as by means of enamel 
or other suitable compositions, imitations of the lost part may be 
constructed, which prove more seemly, and much less uncomfort- 


able to the patient. 
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CHAPTER XXV. 


THE EAR. 


Foreign Bodies in the Ear. 


CHILDREN are very apt to introduce peas and other small bodies 
into the ear, and attempts to remove them with forceps of the usual 
construction tend to press them inwards. The forceps delineated at 
Fig. 2, Plate IV. oraslightly curved steel probe, is the most conve- 
nient instrument for the purpose. It has happened that the ex- 
traneous substance, by swelling after its introduction, or by being 
very forcibly inserted, resisted the most careful efforts at removal 
in this way, and it has become necessary to make an incision into 
the tube of the ear at its posterior side, so as to permit the intro- 
duction of a hook or probe for effecting the dislodgement. Such 
a proceeding can be very rarely necessary, and the surgeon should 
beware of having recourse to it in cases where he cannot detect 
the foreign body by external examination, and is led to believe in 
its presence merely by the relation of the patient’s friends, as an 
erroneous impression of this kind is frequently produced by dis- 
agreeable feelings in the ear, remaining after the removal of some 
irritating substance. 

The ceruminous secretion of the ear frequently accumulates in 
undue quantity, and occasions deafness more or less complete. 
When this is discovered by inspection of the cavity in a bright 
light, a little oil should be introduced to soften the mass, after 
which repeated injections of warm water are to be thrown in to 
wash out the wax. ‘The patient should afterwards avoid exposure 
to cold, and take measures to prevent the same thing from hap- 
pening again. 

A preternaturally dry state of the meatus and membrane of the 
tympanum, depending upon a deficient secretion of wax, also im- 
pairs the sense of hearing, and benefit in such circumstances is of- 
ten derived from anointing the surface with some stimulating oint- 
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ment, as a mixture of axunge with a small proportion of oil of 
cloves, or any other of a similar kind. 


Inflammation and Suppuration of the Ear. 


Inflammation of the ear is generally induced by exposure to cold. 
It is attended with pain, more or less acute, and either confined to 
the ear, or extending through the head. Pressure or motion of the 
auricle increases the patient’s distress, and there is constitutional 
disturbance in proportion to the severity of the local complaint. 
The attack terminates in resolution or suppuration, the matter in 
the latter case being effused, either exteriorly to the membrane of 
the tympanum, or within it, so as to cause pressure and absorption, 
for obtaining vent to escape. In the former case there is merely a 
running, which admits of cure without loss of hearing; but, in the 
latter, there is apt to be caries of the temporal bone, and a perma- 
nent discharge, with partial or complete deafness. 

The treatment of the inflammatory state requires bleeding, ca- 
thartics, warm fomentations, and the antiphlogistic regimen. The 
chronic discharge of matter demands the injection of metallic wash- 
es, and blistering on the back of the neck. And when the bones 
are affected, the same means may be employed, but with an un- 
favourable prognosis. Recovery from this state sometimes occurs ; 
but more frequently the disease proves obstinate, and occasionally 
fatal, by leading to a morbid condition of the brain, particularly 
the formation of abscesses in its substance. 


Polypus of the Ear. 


Polypous excrescences are occasionally met with growing from 
the cavity of the ear, and protruding either through the external 
aperture, or an opening caused by absorption in the posterior wall 
of the canal. They usually possess a florid colour, and vascular 
structure. They are attended witha thin muco-purulent discharge, 
and seem to agree in their nature with the growths which spring 
from the lining membrane of the prepuce and the conjunctiva, in 
consequence of inflammation terminating in suppuration. The 
best mode of treating them is to pull away with forceps as much 
as possible of their substance, and then touch the remaining sur- 
face with nitrate of silver, afterwards using injections of sulphate 
of zinc, or other metallic solutions, to correct the morbid action of 
the membranes. 
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Obstruction of the Eustachian Tube, and Perforation of the 
Membrane of the Tympanum. 

The Eustachian tube is liable to be obstructed at its pharyngeal 
extremity by a variety of circumstances, of which the most deserv- 
ing of notice are, thickening and adhesion of its linmg membrane, 
consequent on inflammation of the throat, enlargement of the ton- 
sils, and nasal polypus. It has been already mentioned in regard 
to the two last of these affections, that they occasionally give rise 
to deafness in this way, which is relieved by their removal. But 
when the tube is closed, the only method of restoring the patient’s 
hearing is to remove the obstruction, by introducing probes or in- 
jections through the nose into the contracted or obliterated tube. 
This operation is so extremely difficult and uncertain, that it can- 
not be regarded as affording any real advantage; and it has there- 
fore been proposed in such cases, to make an opening in the mem- 
brane of the tympanum, so as to place it in equilibrium as to the 
pressure of the atmosphere, on its internal as well as external sur- 
face, Numerous attempts have been made with this view, and fre- 
quently with temporary benefit. The return of deafness, which 
the patient has almost always suffered, has been ascribed to clos- 
ure of the aperture, and various modes of making it have been pro- 
posed, in order to prevent the edges of the wound from uniting. 
It is probable, however, that the relapse depends on other circum- 
stances, as it is not easy to conceive how the edges of such wounds 
could unite, except as a rare accident, and since the deafness has 


returned, even after a part of the membrane was actually re- 
moved. 
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PLATE I. 


Fig. 1. Two views of the knife for dividing tendons by subcutaneous inci- 
sion, showing the size and thickness of the blade, which is blunt on the 
back, and sharp on the edge from its point to the narrow part. 

Fig. 2. Dupuytren’s apparatus for destroying the septum which prevents 
the healing of a preternatural anus resulting from hernia. The blades 
are introduced separately, brought together at their joint, and then 
gradually approximated by the screw. 

Fig. 3. Two views of the needle for passing ligatures under arteries, show- 
ing the form and thickness of the instrument. 

Fig. 4, The sharp-pointed straight bistoury which is most convenient for 
performing a great many of the ordinary operations of surgery, such 
as amputation of fingers or toes, the removal of tumours, and incisions 
in general. 

Fig. 5. The probe-pointed curved bistoury which answers best for dividing 
the septum in fistula in ano and the stricture in hernia; and is also 
very useful in a great variety of operations. 


PLATE IL 


Fig. 1. A double hook for securing the eye-ball during the operation for 
squinting. 

Fig. 2. Curved scissors, which are very convenient for the removal of he- 

: morrhoidal excrescences, and a variety of other purposes. 

Fig. 3. Blunt-pointed scissors for dividing the parts that require to be cut 

in the operation for squinting. 

Fig. 4. Catch forceps for holding vessels during their ligature. 

Fig. 5. A silver wire speculum for elevating the eyelid during the opera- 
tion for squinting. 

Fig. 6. A sharp-pointed curved needle for conveying threads through the 
base of tumours, or other parts that require to be removed by ligature. 


PLATE III. 


Fig. 1. A needle of the size and form most convenient for the interrupted 
suture; the ligature of hemorrhoids, &c. 

Fig. 2. A trocar of the proper size for paracentesis abdominis. 

Fig. 3. A trocar of the proper size for tapping and injecting hydrocele. 
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Fig. 4. The tube that should be inserted after the operation of tracheotomy. 

Fig. 5. A sharp-pointed curved bistoury that will be found very suitable 
for opening abscesses, dividing the stricture in paraphymosis, open- 
ing the passage in fistula lacrymalis, &c. ~ 


PLATE IV. 


Fig. 1. Curved forceps for removing foreign bodies impacted in the pha- 
rynx or gullet. 

Fig. 2. Forceps with ring-shaped points that prove very useful for remov- 
ing foreign bodies lodged in the nostrils, &c. 

Fig. 3. Double hook forceps, for assisting in the removal of hemorrhoids, 
enlarged tonsils, &c. 

Fig. 4. Forceps for the removal of polypus from the nose. 


PLATE V. 

Shows the section of a very large urinary calculus in the Anatomical Mu- 
seum of the University. The nucleus of uric acid is surrounded by 
successive layers of oxalate of lime, uric acid, and the triple phosphate 
of magnesia and ammonia. The distinctive characters of these different 
formations will be readily recognized. 


PLATE VI. 


Fig. 1. The apparatus for treating fracture of the thigh by means of the 
long splint of Desault. 

Fig. 2. The same completely applied, the.sheet in which the splint is fold- 
ed being brought round the limb, and fastened so as to render it im- 
moveable. 


PLATE VIL 

Fig. 1. Shows the new bone that is formed in a case of necrosis to take the 
place of the old shaft, which hes enclosed in an osseous shell, and may 
be seen through the cloace or apertures remaining in it. 

Fig. 2. Necrosis of the tibia at an earlier stage, where the new bone may 
be distinctly seen beginning to be formed in the periosteum at inde- 
pendent points of the membrane, which still retains its ordinary cha- 
racters, with the exception of being thicker and more vascular than 
usual. 


PLATE VIII. 


Fig. 1. A portion of the radius of a dog removed after being detached from 
the periosteum, which was permitted to remain. 

Fig. 2. The radius and ulna of the same dog six weeks after a similar por- 

-tion of the radius was removed along with the periosteum. 

Fig. 3. The other radius and ulna of the same dog six weeks after the por- 
tion, Fig. 1, was removed without the periosteum being taken away. 

Fig. 4, A section of the last-mentioned radius, showing how completely 
the loss of osseous substance had been restored. 
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PLATE IX. 
Fig. 1. Solid exostosis, removed from the thigh-bone a little above the 
inner condyle. 
Fig. 2. Hollow exostosis of the lower jaw depending upon the formation 
of a fibrous tumour in its cancellated texture. The expansion extends 


into the coronoid process, which is in consequence thickened and ele- 
vated, 


PLATE X. 


Fig. 1. Foliated or needle-shaped exostosis of the lower jaw, depending 
upon the growth of a fibrous tumour. (See woodcut, page 489). 

Fig. 2. A very large fibrous tumour of the lower jaw remaining in connec- 
tion with the bone, which, if macerated, would have presented an ap- 
pearance similar to that represented above. 


PLATE XI. 


Fig. 1. A very large fibro-cartilaginous tumour of the humerus which was 
removed with success. It weighed twelve pounds, and embraced the 
neck of the scapula so as to be quite fixed to the side. The coracoid 
and acromion processes were taken away along with it, not from being 
diseased, but to facilitate the operation. 

Fig. 2. Cartilaginous tumours not unfrequently met with in the digital pha- 
langes and metacarpal bones. 


PLATE XII. 


Figs. 1 and 2. Superficial bursee lying over the joints of the fingers and toes, 
and accounting for troublesome symptoms frequently presented by 
these parts. 


PLATE XIII. 


Fig. 1. Lateral section of the pelvis, showing the relative situation of the 
parts concerned in lithotomy. 
Fig. 2. An internal view of the same parts. 


PLATE XIV. 


Fig. 1. Tumour of the forehead for which removal was recommended. 

Figs. 2 and 3. Bones connected with this growth after being macerated, 
showing how far the disease extended beyond reach of the knife, es- 
pecially towards the interior of the cranium, where it occupied nearly 
all the space appropriated to the anterior lobes of the brain. 
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A 
ABDOMEN, paracentesis, 
wounds of 


Abscess, 

chronic, 

iliae, 

lumbar, 

milk, 

psoas, 

Absorbents, inflammation of, 
Absorption, 
Acromion, fracture of 
Acupuncturation, 
Albugo, 

Amputation, 
Anasarca, 

Anchylosis, 

Ankle, dislocation of, 
Aneurism, 


sere 


external, : 
——— internal, 
osseous, 
varicose, 

by anastomosis, 


od 


—_— 


Anthrax, 

Antrum maxillare, ahacaes or 
Anus, chapped, 

fistula of, 
imperforate, 
preternatural, 
prolapsus of, 

Aorta, ligature of, 

Arm, amputation of, 
Arteries, 

wounds of, 
Arteriotomy, 

Astragalus, ee of, 
Axillary aneurism, 


Bladder, catarrh of, 
irritable, 

—_—_—— paralysis of, 
puncture of, 

Bleeding, 

Blisters, 

Boils, 

Bone, bending oe 

cystic tumour of, 

death of, 

exfoliation of, 


Bone, fragility of, 
inflammation of, 

—— medullary sarcoma of, . 
—— reunion of, 

—— reproduction of, 
suppuration of, 
Brachial aneurism, . 

Brain, compression of, 

— concussion of, 

— inflammation of, 


fibro-cartilaginous twdidaF of, 
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Brain, wounds of, Page 428 
Bronchocele, ‘ ; 2" 276 
Bruises, 7 : : 131 
Bubo,_ . : ; - 395 
Bunion, : ‘ : 264 
Burns, . : ~ 139 
Burse, inflammation of, : 262 
Calculus, urinary, in male, - 3861 
+ in female, 382 
removal of, per urethram, 369 
— renal, : - 864 
a edivery, , : 472 
Callus, . : : » 161 
Cancer, ; : E 72, 
Carbuncle, ; . . 443 
Caries, ‘ é 193 
Carotid, ligature of . eres 
Cartilages, ulceration of, .« 934 
Cataract, capsular, ; - 459 
22 _..-= couching for, $ 460 
extraction of, . - 462 
Catheter, female, . : 381 
-— male, . ‘ . 845 
Cautery, actual, 2 : 27 
Chancres, : j . 392 
Chemosis, . . : 450 
Chilblains, : : . 188 
Chordee,  . : 389 
Choroid coat, dropsy of, . 458 
Cicatrization, process of, . 44 
remoyal of contraction 
from, . : : ot a 
Cirsocele, ; 407 
Clavicle, dislocation oe ; 3 295 
fracture of, , 174. 
Cloaca, . . 184 
Conjunctiva, inflammation Of) P40 
granular surface of,. 454 
Corns, ; ‘ : 446 
Cornea, opacity of, : » 453 
ulceration of, ; 453 
Counter-irritants, ; lt BS 
Cranium, fracture of, : 427 
— fissure of, Z »~ 427 
— depression of, ; 427 
Cupping, : OE 
fe mevus diseases, : 444 
D 
Dislocations, simple, ; - 213 
compound, : 226 
Dura mater, concussion of, «428 
E 
Ear, extraction of foreign bodies from,498 
—-~ inflammation of, ; 499 
—— polypus-of, -. : - 499 
—— suppuration of, ‘ 499 
Ecchymosis, : ; . 131 
Ectropium, ; 5 467 
Effusion, -paeimie 3 
Elbow-joint, dislocation on 219 
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Elbow-joint, excision of, 
Emphysema, 

Fucanthis, 

Entropium, 

Epistaxis, 

Epiphora, . 

Epiphyses, detachment of, 
Erysipelas, . 
Erythema, 


Eustachian tube, ahirucion of, 


Exfoliations, 

E.xostosis, 

Eye, extirpation of, 

—-— medullary sarcoma of, 

Kyelids, cancer of, 

———- encysted tumours of, 
F 

Fascia, palmar, contraction of 

Femoral artery, ligature of, 

Femur, fracture of, . 

Fever, hectic, 

— symptomatic, 

Fibula, fracture of, 

Fingers, amputation of, 

— -— dislocation of, 

fracture of, 

Fistula, . 

— in ano, 

in perineo, 

——-— lacrymalis, 

— salivaris, 

Foot, partial amputation an 

Fore-arm, amputation of, 

— fracture of, 

Fractures, 

———-— compound, 


—_-—_-—_—_ reparation of, 

Fragilitas ossium, 

Frenum linguez short, 

Frost-bite, 

Fungus hematodes, 

Furunculus, 
G 

Ganglion, : 

Gangrene, 

— hospital, 


Gleet, 
Gonorrhoea, 
ae ee eputialis, 
Granulation, 
Gum boil, 

H 
Hare-lip, 
Hematocele, 
Hsematuria, 
Hemorrhage, 
internal, 
secondary, 
Hemorrhoids, 
Hernia, 


congenital, 
femoral, . 
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INDEX, 
Hernia, operation for, Page 323 
283 inguinal, 306 
467 inguinal, operation for, 314 
465 incarcerated, 312 
490 reducible, 309 
469 strangulated, 312 
179 umbilical, 326 
44] ventral, 327 
439 cerebri, 429 
500 humoralis, 4 ‘ 401 
184 Hip-disease, 237 
189 Hip-joint, amputation at, 157 
464 dislocation of, 291 
464 Humeral artery, ligature of, 1]2 
468 Humerus, fracture of, 174 
468 Hydrocele, 402 
Hydrocephalus, 43] 
449 Hypopion, 457 
104 I 
169 Iliac, common, ligature of, 110 
62 external, ligature of, 108 
6 internal, ligature of, 110 
167 Inflammation, 2 
150 — cause of, 12 
221 — treatment of, 16 
166 Innominata, ligature of, 116 
64 Intestine, wounds of, 301 
340 Introduction, ] 
353 _ Iris, protrusion of, 458 
471 Iritis, 456 
472 Issues, 25 
153 J 
158 Jaw, tumours of, 486 
173 lower, dislocation of, 295 
160 —-— excision of, 488 
165 —— fracture of, 197 
16] upper, excision of, 487 
161 Joints, dropsy of, 228 
204 ~— excision of, 240 
480 —-—~ false; : 180 
138 ——~ inflammation of, Psat f 
73 —~ moveable cartilages in, 229 
443 -~——~ porcelanous alteration of, 235 
——— ulceration of cartilages of, 234 
261 ——-— nervous or hysterical affec- 
30 tions of, : 236 
53. —=—=——Favounds‘of, 226 
388 K 
387 Keratonyxis, 463 
390 Kidney, calculus of, 364 
433 Knee-joint, dislocation of, 224 
485 L 
Laryngotomy, 268 
474 Leg, ainputation of, 155 
406 fracture of, 167 
3°6 Leucoma, 453 
88 Lip, cancer of, . : . _ 498 
281 Lithotomy, bilateral operation, 379 
93 ——— high operation, 379 
336 ————--~ lateral operation, 373 
305 —-— recto-yesical operation, 380 
308 Lithotrity, . . : 370 
320 Lupus, . 495 
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M Patella, dislocation of, . Page 224 
Mamma, carcinoma of, . Page 293 fracture of, ; 168 
— chronic abscess of, . 289 Pelvis, fracture of, : 179 
— chronic induration of, 286 Penis, amputation of, ; 400 
= cystic sarcoma of, 292 — cancer of, : ‘ 400 
— excision of, 297 — sores of, j : 391 
— fibrous. sarcoma a . 291 Periostitis, 5 182 
=iiritable, ‘ 287 Peroneal artery, ligature Oks dvnie 107 
———~ medullary sarcoma of, 298 Pharynx, extraction of foreign bodies 
—_———— sinuses of, : Shoo from, ; : ; 271 
——-—— vascular sarcoma of, 290 Phlegmatia dolens, : 125 
Metacarpus, fracture of, : 166 Phymosis, ; 396 
Metatarsus, amputation of, ; 154 Plantar arteries, woud Oi deabis 107 
i fractise, of, - 166 Pneumothorax, x E 284 
Mollities ossium, ; . 204 Poisons, : ‘ ‘ 141 
Mortification, : : 29 Polypus, ‘ : 491 
Moxa, 25 Popliteal aneurism, . : 103 
Muscles, absorption of, : 249 Prostate, calculi of, 5 357 
-——_—— contraction of, » 250 —-— enlargement of, ‘ 355 
— displacement of, . 248 Pterygium, : ‘ 454 
— paralysis of, . . 250 Pupil, artificial, : : 457 
-—-_—— rupture of, : 247 Pus, , : 37 
——.-—— wounds of, : . 247 R 
N Rachitis, : : 203 
Nails, inversion of, . , 446 Radial artery, ligature a : Lig 
Nevus, ‘ : ; 119. Radius, dislocation of, : 220 
Nebula, . F ‘ 453 fracture of, ; 173 
Necrosis, : : ; 183 Ranula, : : £14 
Nerves, division of, : 435 Reaction, j 20 
= —_ "tumours of, ; 436 Rectum, extraction of bodies from, 335 
—— — tubercle, subcutaneous of, 437 — polypus of, , 338 
Node, : t $ 183. ———— fissures and ulcers of, 333 
Noli me tangere, ‘ «495 — stricture of, : 330 
Nose, cancer of, “ : 495 Recto-vesical fistula, : 379 
——— enlargement of, ‘ 495 Resolution, , 28 
—— extraction of foreign bodies Retina, inflammation of, ‘ 459 
from, . 490 Ribs, fracture of, . : 178 
— fracture of hones of, 177 S 
—-—_—— hemorrhage from, . 490° Sarcoma, adipose, : : 68 
-.—._. polypus, fibrons, of,,,... +. : 493 —- carcinomatous, . | 70 
17 ee medullary, of, 493 -——_ cystic, : ‘ 69 
— ne mucous, of, 4901. 2s... fibro, : : 68 
restoration of, : 496 —-~— medullary, , GS 
———= Seroiulous; ‘ 79 
- Qdema, : . 37 - vascular, : : 66 
Ciésophagus, foreign bodies in, 271 Scalds, : : 139 
we SES Stricture Obsu tie 273 Scalp, contusions ae : 499 
(Esophagotomy, : - 2he tumours of, ; 43] 
Olecranon, fracture of, . 174 wounds of, f : 430 
Onychia, - 446 Scapula, fracture of, ; Lay 
Ophthalmia, gonortheeal, : . 453  Sclerotic, inflammation of, : 455 
purulent, : 452 Scleroticonyxis, : : 463 
tarsi, : 465 Scrotum, cancer of, ; 413 
Orbit, tumours of, : : 465 —— sarcomatous enlargement of,412 
Osteo-sarcoma, : : 201 Sequestrum, 4 : 185 
Ostitis, : - . 183 Seton, é 25 
Ovarian dropsy, : : 417 Shoulder-joint, amputation at, 158 
tumours, : F 418 ———- dislocation of, 216 
(2 ——__—.__— excision of, i 941 
Palate split, ; ; 475 Sinking, . 3 ’ 20 
Paraphymosis, : ; 399  Sinuses, ; ? , 63 
Paronychia, : : 448 Slough, ; ; 30 
Parulis, ; j . 486 Sounding, Spemaae ‘of, : 367 
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Sphacelus, ree 30 
Spina bifida, 435 
- ventosa, 194 
Spinal marrow, concussion of, 433 
Spine, curvature of, 209 
inflammation of, 205 
Staff, ; ‘ 373 
Staphyloma, ‘ 455 
Strabismus, 253 
Strains, 212 
Styptics, 02 
Subclavian artery, ligature of, 113 
Suppuration, interstitial, 58 
— superficial, 57 
Syncope, 20 
Synovial membrane, degeneration of, 231 
Syphilis, : : 392 

T , 

Tarsus, amputation of, 154 
Taxis, ‘ 312 
Tendons, indarmauon of, 260 
a+ =—Fupture of, 258 
= wounds Of, 258 
Teeth, 483 
——~ extraction of, 484 
Testicle, cystic sarcoma of, 409 
chronic enlargement of, 408 
——— extirpation of, 41] 
fungus of, 410 
———— inflammation of, 401 
——— medullary sarcoma of, 410 
suppuration of, 410 
Thigh, amputation of, 156 
os fracture of, 169 
Thorax, paracentesis of, 285 
wounds of, 280 
Throat, wounds of, 266 
Thrombus, ey 
Thumb, dislocation of; - 220 
Tibia, fracture of, 167 
Tibial artery, ligature of anterior, 107 
<2 = pesterior, 107 
Tic douloureux, 436 
Toes, amputation of, 153 
—— . exostosis from, 447 
—-— fracture of, 166 
Tongue, cancer of, 480 
— excision of, 480 
——— ulceration of, 479 
Tonsils, chronie enlargement of, 482 
—_—_— excision of, 482 
——~— inflammation of, 48] 
48] 


——— suppuration of, 
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Tonsils, ulceration of, 


: Nabe 482 
Tourniquet, 147 
Tracheotomy, 268 
Transfusion, 93 
Trepanning, 424 
Trichiasis, 467 
Tumours, general dbservations on, 81 
Tympanum, puncturing the mem- 
brane of, é , 500 
U 
Ulna, fracture of, 174 
Ulnar artery, i of, 112 
Ulcers, , 46 
— indolent, ‘ 50 
— irritable, 52 
specific, 55 
treatment of, 46 
— weak, F 49 
Union by first intention, 40 
Urethra, contusion of, 354 
—+ rupture of, 354 
—~ stricture of, 348 
Urine, extravasation of, 357 
incontinence of, 383 
— retention of, in male, 344 
Py —— in female, 380 
Uterus, cancer of, . 415 
+= excision of, 415 
Uterus, polypus of, 416 
Eee retroversion of, ~~ 881 
—_—_— sarcomatous tumours of, 414 
V 
Vagina, imperforate, 414 
Valgus, 251 
Varix, 197 
——— aneurismal, 128 
Varus, © 251 
Veins, inflammation of, 123 
——— wounds of, 126 
Venesection, 7 
Vertebre, dislocation os 434 
—— fracture of, 434 
Warts, 445 
Whitlow, 447 
White-swelling, 237 
Wounds, contused, 134 
—_-_-— gunshot, 135 
p+... invised, 133 
=. punctured, 134 
Wrist, dislocation of, 220 
253 
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